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REPORT  on  the  SANATORY  CONDITION 
Of  NEWCASTLE,  GATESHEAD,  NORTH  SHIELDS,  SUNDER- 
LAND, DURHAM,  and  CARLISLE : 

With  Remarks  on  some  Points  connected  with  the  Health  of  the 
Inhabitants  in  the  adjacent  Mining  District. 

By  D.  B.  Reid,  Esq.,  M.D. 


In  reporting  the  result  of  the  inquiry  on  which  I  entered  in  the  North 
of  England,  my  observations  are  directed,  in  the  first  place,  to  the  more 
prominent  circumstances  that  came  under  my  own  notice,  and  such  ex- 
planatory remarks  are  added  as  have  appeared  desirable  in  connection 
with  the  replies  received  from  the  various  Committees  that  were  formed 
in  the  more  important  towns  visited,  with  the  view  of  forwarding  the 
objects  of  the  Health  of  Towns  Commission. 

Newcastle,  Gateshead,  Carlisle,  North  Shields,  South  Shields,  Sun- 
derland, and  Durham,  formed  successively  the  leading  points  of  investi- 
gation, and  such  of  the  more  populous  localities  in  the  immediate 
vicinity  of  these  towns  as  my  time  permitted  me  to  visit. 


PART  I. 

Remarks  on  the  Mining  Districts,  more  especially  in  reference  to  the 
Habitations  of  the  Coal  Miners,  and  the  Atmosphere  to  which 
they  are  exposed. 

The  northern  district  being  peculiarly  distinguished  by  its  coal-mines, 
the  habitations  of  the  miners  necessarily  attracted  my  attention  in  the 
first  instance,  and,  in  examining  these,  they  were  found  in  general  to  be 
very  variously  affected  according  to  the  locality  in  which  they  were 
placed,  their  proximity  to  the  coal-pit,  and  the  attention  which  ap- 
peared to  have  been  bestowed  upon  them  by  the  proprietors. 

Many  of  the  older  pit-rows  are  placed  on  level  ground,  and  where 
this  is  the  case,  they  present  not  only  those  extreme  defects  from  defi- 
cient drainage  and  cleansing  that  are  so  commonly  associated  with  such 
circumstances,  particularly  where  the  ground  is  naturally  damp,  or  in 
the  vicinity  of  pools  of  water,  but  two  other  evils,  exceedingly  important 
in  their  influence  upon  the  health  of  the  inhabitants,  may  also  be  ob- 
served, viz.,  the  action  of  the  vitiated  air  from  fiery  heaps  in  the  vicinity 
of  the  pits  and  of  the  pitmen's  houses,  and  the  effect  of  vapour  where 
water  from  the  steam-engine  is  exposed  on  an  extensive  surface  with 
the  view  of  cooling  it,  so  that  it  may  be  used  again  for  condensation. 

VOL.  II.  n 


■1 


Vitiated  Air  from  Fiery  Heaps — 


The  vitiated  air  from  fiery  heaps  appears  to  have  been  considerably  u 
reduced  during  the  last  ten  years,  or,  at  all  events,  the  examples  which  | 
I  saw  during  my  recent  examination  did  not  present  to  me  so  striking  I 
an  effect  as  I  recollect  to  have  noticed  in  the  same  districts  on  former  I 
occasions.    The  extent  to  which  this  combustion  of  the  small  coal  has 
of  late  been  carried,  may  be  gathered  from  a  passage  in  Dr.  Buckland's 
recent  address  to  the  Geological  Society,  in  which  he  estimates  the 
annual  consumption  in  this  manner  to  have  approached  at  times  to 
millions  of  tons  ;  and,  though  many  miners  have  affirmed  that  this 
statement  expresses  an  amount  which  they  believe  to  be  far  beyond  the 
actual  consumption,  I  am  still  satisfied  that  the  practice  of  permitting 
fiery  heaps  to  burn  near  the  pit-mouths  is  most  injurious,  and  should 
be  arrested  in  every  case  where  it  is  practicable,  even  though  nothing 
should  he  consumed  but  some  inferior  small  coal.    Hitherto  the  waste 
of  coal  solely  has  been  an  object  of  attention,  but,  even  where  that  has 
been  comparatively  trifling,  from  the  inferior  nature  of  the  material 
consumed,  sometimes  little  better  than  a  species  of  shale,  and  perhaps 
altogether  unmarketable,  a  more  grave  consideration  arises  in  tracing  its 
influence  on  the  surrounding  air. 

These  fiery  heaps  produce 

Carbonic  acid. 
Carbonic  .oxide. 

Sulphurous  acid,  and  occasionally  sulphuretted  hydrogen  in 
smaller  proportion. 

Steam,  and,  in  many  cases,  according  to  the  nature  of  the 
material  undergoing  combustion,  all  the  varied  oleaginous, 
ammoniacal,  and  other  products  that  maybe  separated  by  dis- 
tillation at  various  temperatures  from  common  coal,  as  the 
fire  begins  to  approach  upon  those  portions  that  may  not 
hitherto  have  been  kindled  into  actual  combustion. 

It  will  naturally  occur  that  such  fiery  heaps  are  exceedingly  objec" 
tionable,  not  only  from  their  influence  upon  the  habitations  in  their  vi- 
cinity, but  also  on  all  occasions  when  the  wind  inclines  towards  the 
pit  mouths,  as  they  must  then  deteriorate  the  supply  of  air  to  the  miner 
in  the  pit  below.  This  reason  alone  should  lead  to  the  adoption  of 
more  effectual  measures  for  their  suppression,  as  the  bad  air  from  them 
often  drifts  along  the  surface,  or  is  thrown  into  endless  eddies,  by  which 
the  fresh  air  is  contaminated  with  it  in  its  progress  to  the  pit.  In  other 
places  I  have  noticed  cases  where  a  vitiated  atmosphere  from  a  single 
but  very  large  chimney  could  be  distinctly  recognised  at  a  distance  of 
two  miles;  and  it  is  obvious  that  when  the  wind  inclines  continuously  for  ' 
a  long  period  in  one  direction,  so  as  to  involve  the  pit  mouth,  or  any 
row  of  pitmen's  cottages  in  its  course,  it  may  be  difficult  to  appreciate 
the  magnitude  of  the  evil  that  may  from  time  to  time  have  been  pro- 
duced by  the  large  heaps  of  fuel  sometimes  on  fire  at  a  single  place.  I 
should  be  totally  at  a  loss  to  account  for  their  influence  not  being  more 
fully  appreciated,  were  it  not  proverbial  how  numerous  are  the  circum- 
stances to  which  habit  reconciles  us,  when  their  evil  effects  are  not  clearlj 
brought  under  consideration. 

My  attention  was  first  directed  particularly  to  this  question  on  the 


Effect  upon  external  Ventilation— Pitmen'' s  Houses.  3 


present  occasion  in  consequence  of  having-  met  with  cases  where 
perpetual  headache  occurred  in  the  vicinity  of  coal-pits,  which  the  com- 
plaining- parties  stated  continually  hung  upon  them,  except  when  they 
left  the  pit-row  in  which  they  suffered,  and  went  to  more  elevated 
ground.  I  ascertained  that  even  women,  who  never  descend  into  the 
mines  in  the  district  under  consideration,  complained  of  the  perpetual 
headache  which  oppressed  them  in  the  vicinity  of  some  of  the  pits. 

Many  facts  might  be  adduced  in  reference  to  this  subject;  but  it  is 
not  considered  necessary  to  enlarge  upon  a  point  which  is  in  a  great 
measure  self-evident,  and  which  demands  more  and  more  consideration 
in  proportion  as  the  combustion  takes  place  in  low  and  sheltered  ground 
that  retains  the  aerial  products,  and  as  the  heap  is  near  to  the  pit-mouth 
or  the  pit-rows  which  it  may  affect. 

Emanations  from  water  coolers  have  been  represented  to  me  as 
having  a  very  offensive  and  distressing  effect  upon  the  atmosphere  in 
some  pit-rows,  and  as  being  accompanied  by  sulphureous  emanations, 
tarnishing  silver  in  tiie  usual  manner.  T  have  not  observed  these  effects 
personally,  perhaps  from  my  recent  visit  having  been  made  in  Decem- 
ber, when  the  lower  temperature  of  the  atmosphere  must  have  deprived 

I  them  of  much  of  their  force. 

The  external  ventilation  of  many  pits  and  pit-rows  is  much  affected 
in  numerous  cases  by  the  mounds  of  ashes  and  other  impurities  that 
sometimes  rise  on  either  side  of  them.     The  passages  or  roads  also  are 

i  not  unfrequently  of  the  most  imperfect  description,  consisting  of  little 

i  more  than  the  original  soil,  often  cut  into  deep  ruts  by  carts  to  such  an 

I  extent  as  to  render  them  scarcely  passable  in  winter. 

Though  many  of  the  pitmen's  houses  still  present  the  defects  of  site 
that  have  been  enumerated,  a  spirit  of  improvement  appears  for  some 
time  past  to  have  been  extending  in  various  places,  and  numerous  pit- 
men's rows  may  be  seen  where  the  furniture,  as  well  as  the  general 
style  of  accommodation,  is  very  considerably  beyond  what  might  have 
been  expected.  Among  those  of  this  superior  description  which  I  have 
inspected,  I  may  refer  more  particularly  to  some  that  were  pointed  out 
to  me  by  Mr.  Longridge  near  the  Bedlington  Iron  Works,  which  pre- 
sented a  very  marked  appearance  of  comfort,  cleanliness,  and  cheerful- 
ness; and  I  would  observe,  generally,  in  respect  to  these,  and  other 
pitmen's  houses  of  a  similar  superior  description,  that  the  provision  of 

;good  houses  for  the  pitmen  by  proprietors  appears  to  have  a  powerful 
moral  effect  in  improving  all  their  habits,  and  that  the  occupants  of 
such  houses  generally  show  with  an  honest  pride  their  eight-day  clock 
and  mahogany  bedstead,  the  former  being  considered  by  the  miner,  in 
an  isolated  district,  au  indispensable  requisite  in  timing  his  early 
labours. 

"Where  the  pit-rows  receive  little  or  no  attention  in  respect  to  the 
means  of  cleansing,  few  classes  of  habitations  are  apt  to  present  a  more 
wretched  appearance;  and,  without  entering  on  any  detailed  description 
of  them  and  of  the  strong  impression  which  even  a  single  visit  to  many 
of  these  is  calculated  to  convey,  the  following  statement  received  from 
'Mr.  Webster,  of  Durham,  and  attested  by  the  Rev.  Mr.  Todd,  Mr.  John 
Prince,  and  Mr.  Thomas  Marsden,  all  of  Shincliffe,  will  convey  a  good 
idea  of  their  deficiencies  in  respect  to  cleansing  and  external  ventila- 
tion, and  of  the  maimer  in  which  they  are  viewed  by  those  who  are  cog- 
is  2 


4  Pitmen  s  Houses— Defects. 

moments  ma,  be  expected  to  beeome  genera  .  ».= 
on  to  a  certain  extent  by  compulsory  measures.    It  is  stated  mat 

«  Fifty  oittuetfs  booses  were  built  in  tbe  year  1842  now  gMW 

„earlFy'3l00P  eoplef.t  tbe  lower  par.  of  «^^SSS^St^ 
Oswald',,  Durham,  on  less  than  an  acre  of ground  ,  t J1^""  ™  ™  ul>W! 

locality  was  so  perceptible  that  it  excited  g6"6™^^8^^  0Pthe 
between  tbe  backs  of  the  houses  is  not, more  than  fou  feet ^  most 
water  is  thrown  out  there,  remammg  m  a  ^^Xrtntovfo?  use  of 
takes  place  :  there  are  neither  pumps  nor  "^'^^'JZ*^  on 
the  inhabitants  is  brought  from  the  upper  P"'  doS^i'  ft  a  teifling 

the  heads  of  the  women,  whereas  pipes  ™ght  be  Uud  do wn  at  a  ™  f 
exnense    We  beg  leave  to  observe  that  pitmen  s  house,  aie  v™™Y  »  f 
tn'a  locality  uptaW  Piously  ;  but  tins  can  be  no  excujefe  want 
cleanliness  when  they  are  built  in  villages  where  that  is  attended 

Where  a  small  plot  of  ground  is  attached  to  the  individual  cottages, 
and  a  tended  to  by  the  miner  or  his  family,  it  appears  to  contribu  e 
much  to  comfort  of  the  inmates;  but  the  very  various  success  that 
has  it  ended  the  introduction  of  this  plan  in  ^^^^ 
that,  unless  fostered  by  the  care  of  the  proprietors  for 
it  may  be  doubtful  whether  those  good  effects  Will  be  reahzed  that  have 
bfpn  anticipated  from  this  cause. 

In  t     of  internal  arrangements,  those  cottages  that  have  wo  rooms 
may  be  justly  considered  ^present  substantial  accommodation  lor  the 
mmates-  but,  even  there,  the  most  distressing  scenes  perpetually  omu 
during  the  prevalence  of  disease,  from  the  want  ot  those  convenience 
tha  are  equally  essential  for  health  and  decency.    There  ,s  a  umversa 
•eel  no  that  suJh  arrangements  have  been  too  long  neglected  and  that 
Sn^Tinore  imperative  than  that  the  great  majority  of  pit-rows 
"houl^be  put  upon  anew  footing  in  this  respect  ,n  connection  with 
Sage  and  cleansing.  The  miners  did  not  hesitate  to  state  the .bit  - 
ness  of  their  wants,  and  the  great  boon  which  it  would  ^  0^; 
were  a  proper  consideration  given  to  this  subject.    In  cases  ^ease 
more  particularly  among  the  female  inmates,  it  was  again  and  ..gam  re 
pre'enTed  tom/that  alt  sense  of  decency  had  to  be  overcome ^  o  th  y 
were  often  subjected  to  many  causes  of  great  suffenng  and  mcieased 

"'Many  of  the  miners  complain  much  of  the  de^^com^^ion 
in  cottao-es,  particularly  where  there  was  only  one  room.   Sue! ,  lim  ted 
Nations'  often  formed  in  themselves  sources  of  great 
and  discomfort,  and  the  defective  discharge  ot  vitiated  air  horn  the  lott 
o^wtnbeds  are  placed  toereyis  ofteu  to 
tively  oppressive  and  unrefreshing  sleep.    (See  the  plates.; 


Want  of  Soap — Five  Places. 
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Cottages  with  three  rooms  are  comparatively  rare  ;  but  some  even 
with  four  rooms  may  be  occasionally  seen.    (See  the  plates.) 

A  practice  is  very  common  throughout  the  mining  district  of 
retaining  the  urine  till  it  is  decomposed  and  highly  charged  with 
ammonia,  when  it  is  used  as  a  substitute  for  soap.  This  practice,  by 
no  means  confined  to  the  mining  district  alone,  as  will  be  observed  on 
perusing  the  accompanying  pages,  is  not  uncommon  in  the  towns, 
though  no  manufacturing  operation  requires  its  preservation,  as  in 
print  works  and  in  cloth  manufactories.  In  the  pit-rows  the  urine 
from  several  habitations  is  often  collected  into  a  common  barrel  from 
which  each  family  is  supplied  on  the  washing  day.  Though  repre- 
sented in  some  cases  that  this  course  was  desirable  from  the  condition 
of  the  water  used,  and  that  the  ammonia  was  superior  to  soap,  I  could 
not  convince  myself  that  the  practice  was  not  adhered  to  from  former 
habits,  and  a  view  to  economy  rather  than  from  any  other  cause  :  it 
appeared  to  me  one,  however,  which  is  more  common  in  the  mining 
district  now  under  consideration  than  in  any  other  part  of  the  kingdom 
where  I  have  had  the  opportunity  of  examining  as  minutely  into  the 
habitations  of  the  poor,  and  where  the  urine  is  not  collected  for  manu- 
facturing purposes,  but  for  private  use  in  families.  "Where  this  practice 
continues,  the  state  of  the  atmosphere  on  washing  days  is  altogether 
unaccountable  to  those  who  are  not  aware  of  the  cause. 

The  comparative  economy  of  fuel  in  the  coal-mining  districts  leads 
necessarily  to  a  peculiar  feature  in  the  habitations  of  the  miner,  viz., 
the  abundant  warmth  which  they  receive  from  the  ample  fires  that  are 
very  generally  sustained,  and  the  extent  to  which  they  expel  moisture 
and  maintain  a  constant  ventilation.  This  ventilation  is  also  peculiarly 
effective  in  numerous  instances  from  the  construction  of  the  fire-place, 
as  the  altitude  which  the  chimney  attains  before  it  is  enclosed  in  the 
walls  enables  it  to  drain  off  the  air  of  (he  apartment  at  a  higher  level 
than  is  commonly  observed  in  cottages,  while  the  power  of  the  fire 
sustains  a  strong  draught  in  the  chimney.  The  fire  also,  not  being 
generally  extinguished  at  night,  contributes  much  to  improve  the 
ventilation  ;  though  backward  currents  injurious  to  health  must  at 
times  ensue,  still,  on  the  whole,  the  warmth  of  the  chimney,  even  when 
the  fire  may  have  declined  much,  commonly  sustains  an  ascending 
current  of  air,  if  the  fittings  at  the  doors  and  windows  be  not  so  close 
as  to  prevent  the  ingress  of  a  sufficient  supply. 

The  annexed  figure  shows  a  form  of 
fire-place  very  common  in  the  mining  dis- 
tricts, and  also  in  the  rural  cottages  in  the 
same  localities,  the  ordinary  fire-place 
being  made  to  act  from  time  to  time  on 
a  boiler  on  one  side,  or  on  an  oven  on 
the  other,  according  to  the  manner  in 
which  the  slides,  valves,  or  dampers  are 
regulated.  It  presents  perhaps  the  prin- 
— i  1  1  !  i  i  cipal  peculiarity  in  many  cottages  and  fire- 
places in  the  north  of  England,  and,  though  it  has  evidently  formed  the. 
basis  of  numerous  improvements  in  fire-places,  it  is  an  object  of  attention 
more  from  the  effects  on  health  that  are  consequent  on  the  large  amount 
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of  fuel  it  consumes  than  a  good  pattern  for  imitation,  especially  where 

Q°IhvSSS^  pit-vows  at  periods  when  the  miner  was  at  home 
th care -wora  fUSe  of  the  miner,  his  pallid  countenance  and 
shrive  led  a  ct,  often  presented  a  painful  contrast  with  thatoo.er 
m  mbers  of  his  family  not  engaged  in  the  mine,  particularly  his  female 
r ^  ivesoft  e  ame  period  of  life:  this,  perhaps,  presents  one  of  the 
La tfonB  of  the  extent  to  which  his  health  is  affected  in  m,nes 
Inert  offen  e  gases  pre-eminently  prevail.  On  putting  to  a  group 
^hmi^oW^ 

Sritol  ofnot ant  ctSly,  oit  of  the  whole  number 
St  or  ten  were  accidentally  congregated  together)  there  was  no 
one  whose  abearance  did  not  indicate  the  effects  arising  from  the 
StitinSS influence  of  a  vitiated  atmosphere.    And,  though  I  do 
K  *  W  enter  upon  details  in  this  report  as  to  the  ventilation  ot 
mine     he  following  summary  founded  on  observations  made  in  coal- 
nes'on  llH fieseht  and  former  occasions,  appears  to  me  to  be  requi- 
reIttbfderfc brin*  the  question  of  the  health  of  the  miners  more 
pecificSy  under  consideratkm,  and  indicates  the  extreme  importance 
if  is  c   e  That  the  air  of  his  cottage  should  be  freed  as  much  as 
possible  from  the  evil  influence  of  defective  drainage  and  c  eansmg, 
S  i  o  he  c  uses  of  inferior  ventilation,_that  he  may  at  least  sleep  m 
^     ur  Smosphere,  as  the  state  of  that  in  which  his  dut.es  connected 
with  th,  pecnuar  circumstances  of  the  mine  leads  him  to  work,  .s  often 
of  the  most  inferior  description.  . 

A.  The  atmosphere  that  supplies  the  pit-mouth  is 
ficiently  protected  from  the  products  of  combustion  that  anse  from  the 
fiery  hlap  in  its  vicinity,  which  is  still  permitted  at  numerous  pits. 

(SeB   T^absolute  amount  of  fresh  air  led  into  individual  coal 1  mines 
appears  to  me  to  be  generally  insufficient  for  the  support  of  health ; 
Zd   thono-h  the  miner  cannot  expect  to  obtain  below  ground  an 
a  mosphere  such  as  can  be  commanded  above,  st.U  t he  leng  h  o  the 
air-courses    extending-  many  miles  without  a  particle  ot  fresh  an 
enter!  "  eicept  at  a  .single  aperture,  its  progressive  deterioration,  the 
It  cf  impurity  it  aUains  long  before  its  escape,  and  the  emana- 
tZs  from  the  goaves,  which  are  immense  reservoirs    m  general  of 
fir  -damp,  or  cfther  impurities,  as  well  as  the.  explosions  that  ensue 
from  time  to  time,  all  attest  the  great  importance  of  the  details  of  these 
c  rumTtances  being-  more  minutely  ascertained  and  recorded,  with  a 
view  to  improvement,  than  is  practicable  underpresent  arrangements 

C.  The  separation  of  the  downcast  and  upcast  movement  of  air 
(the  former  supplying  the  mine,  and  the  latter  withdrawing  the  vitiated 
a  r  from  it),  when  they  are  affected  by  a  partition  or  brattice  div.d.ng 
one  shaft  into  two,  admits  in  most  cases  of  a  more  effective  isolation, 
wh  eh  would  tend  to  diminish  the  chances  of  contammat.ng  the  fresh 
S  with  a  portion  of  the  ascending  current  of  vitiated  air.  (See  p  ate s). 
The  expense  of  an  effective  brattice  in  some  shafts  amounts  to  neaily 
1000/  a- d,  as  it  is  made  of  wood,  the  heat,  moisture,  and  bad  a,r 
emfeVit  exc'eedingly  prone  to  decay,  anc 1  then  the  good air  £*toj 
oreater  or  less  extent  at  once  from  the  downcast  to  the  upcast  snan 
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without  passing;  through  the  mine.  The  introduction  of  purer  air-tight 
brattices  both  in  the  shaft  and  in  the  workings,  and  the  use  of  mate- 
rials, as  the  muriate  of  zinc  (Sir  William  Burnett's  patent)  to  prevent 
decomposition,  would  assist  much  in  sustaining  a  better  atmosphere. 

D.  The  large  corfe  or  coal-basket  in  some  pits  fills  so  entirely  the 
area  of  the  shaft,  that  the  ventilation  may  be  considered  in  a  great 
measure  as  practically  suspended  during  its  descent. 

E.  The  current  that  supplies  the  miner  when  actually  at  work  in 
the  coal-seam,  reaching  the  main  channel  too  often  only  by  a  secondary 
or  tertiary  branch  from  the  main  current,  he  may  pass  his  time  in  an 
atmosphere  even  inferior  to  that  which  ascends  the  vitiated  air-shaft, 
the  latter  being  diluted  with  air  of  a  purer  quality  that  may  have 
passed  through  more  leading  channels.    (See  plates.) 

F.  Notwithstanding  this,  no  means  are  employed  at  present  for  esti- 
mating the  amount  of  carbonic  acid  in  the  atmosphere  of  coal-mines  : 
its  effects,  perhaps,  are  more  extensively  destructive  to  human  life, 
though  it  does  not  operate  with  those  circumstances  and  that  rapidity 
which  gives  such  notoriety  to  accidents  arising  from  explosive  mixtures 
of  carburetted  hydrogen  and  common  air. 

G.  The  miner  who  works  near  the  downcast  shaft  obtains  always 
comparatively  good  air,  while  he  who  works  near  the  upcast  shaft  is 
continually  exposed  to  vitiated  air. 

H.  In  explosive  or  other  dangerous  atmospheres  where  carburetted 
hydrogen  abounds,  it  appears  to  me  that  more  attention  should  be 
given  to  Dr.  Clanny's  improved  lamp,  in  which  he  has  introduced  the 
use  of  Sir  Humphry  Davy's  wire-gauze.    In  the  Davy  lamp  the  heat 
accumulates  principally  above  on  ordinary  occasions,  and  in  a  cur?ent 
the  flame  and  sparks  from  the  wick  are  prone  to  strike  upon  the  wire- 
gauze  and  inflame  any  coal-dust  or  other  inflammable  matter  that  may 
be  without.    In  the  improved  Clanny  lamp  the  flame  is  sustained 
comparatively  upright  both  in  a  calm  and  in  a  current,  and  it  appears 
doubtful  whether  a  drop  of  water  or  any  mechanical  violence  would 
injure  it  more  than  the  Davy  lamp;  for  the  cylinder  that  surrounds 
the  flame  is  not  made  of  gauze,  but  of  glass  sufficiently  strong  to  bear 
as  great  a  blow  as  the  gauze  without  injury  :  mica  may  be  substituted, 
if  necessary,  for  the  glass.    I  have  seen  the  glass  cylinder  at  different 
times  plunged  into  cold  water  without  breaking,  the  lamp  having  pre- 
viously been  in  full  combustion  for  half  an  hour  or  an  hour.  Dr. 
Clanny  was  the  first  person  who  entered  a  field  of  explosive  air  in  a 
mine  with  a  safety  lamp,  and  this  laid  the  basis  of  future  discoveries 
in  this  important  investigation  ;  and,  having  seen  the  Davy  lamp  blown 
out  in  a  current  in  a  mine  in  which  the  Clanny  lamp  was  scarcely  at 
all  affected,  and  having  subsequently  examined  Dr.  Clanny's  lamp  in 
detail,  I  am  well  satisfied  that  neither  his  original  claims  nor  the  value 
of  his  present  lamp  are  sufficiently  appreciated.    No  lamp,  however, 
even  were  it  absolutely  safe,  can  protect  the  miner  from  the  respiration 
of  a  vitiated  atmosphere.    Extended  ventilation  can  alone  effect  this 
important  object. 

I.  No  conveniences  are  made  for  the  miners,  and  hence  the  atmo- 
sphere is  more  or  less  contaminated  from  this  cause  ;  and  local  accu- 
mulations, particularly  where  the  trap-boys  attend  the  doors,  have  been 
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represented  to  me  to  produce  at  times  sickness  and  loss  of  appetite 

among  the  men.  . 1  " 

J.  Carbonic  acid,  carburetted  hydrogen,  and  animal  exhalations,  not 
only  induce  oppression  to  such  an  extent  in  many  places  as  to  diminish 
very  materially  the  effective  value  of  any  man's  services  and  lay  the 
foundation  of  permanent  disease,  but,  in  badly  ventilated  mines,  the 
condition  of  the  inferior  animals  is  also  affected,  and  cases  of  glanders 
among  the  horses  and  cancer  among  the  mice  that  infest  some  mines 
have  been  reported  to  me.  .  ., 

Tho.mh  the  arduous  nature  of  mining  enterprises  necessarily  pre- 
vents the  possibility  of  that  pure  atmosphere  being  supplied  which  may 
be  commanded  in  other  places,  no  field  perhaps  presents  such  oppor- 
tunities for  improvement,  or  so  imperiously  calls  for  that  inspection  arid 
regulation  which  has  produced  equally  beneficial  effects  in  schools, 
manufactories,  hospitals,  prisons,  and  other  places. 

In  the  case  of  coal-mines,  it  appears  to  me  desirable  not  only  hat  a 
system  of  inspection,  which  has  frequently  been  recommended,  should 
be  carried  out,  but  that  it  should  also  be  accompanied  by  a  code  ot 
rules  for  the  education  and  training  of  viewers,  such  as  must  neces- 
sarily extend  the  processes  and  appliances  for  the  ventilation  of  mines 
in  proportion  to  the  increasing  danger  to  which  the  miner  is  exposed 
and  the  deteriorating  influence  of  the  more  vitiated  atmosphere  which 
the  use  of  the  Davy  lamp  enables  him  to  penetrate.  It  is  impossible 
to  visit  any  mine  almost  without  observing  that  a  large  number  o 
those  to  whom  the  more  immediate  inspection  is  intrusted,  have  not 
had  the  opportunity  of  obtaining  that  knowledge  of  science  which 
persons  holding  their  arduous  and  responsible  offices  should  possess 

I  have  had  no  hesitation  in  coming  to  the  conclusions  embodied  m 
the  preceding  statements,  relying  on  the  examination  made  not  only  on 
the  present  occasion  but  also  at  a  former  period  when  visitmg  various 
nits'  having  traversed  one  of  the  most  fiery  pits  at  Wallsend  not  long 
before  the  explosion  took  place  there,  by  which  upwards  of  100  lives 
were  lost.  A  reference  to  the  plates  will  point  out  the  localities  m 
which  the  amount  of  carbonic  acid  in  the  air  in  the  pit  was  tested  by 
such  means  as  I  could  apply  on  the  spot,  and  indicate  the  circumstances 
under  which  a  mine  that  is  often  said  to  be  healthy  or  amply  ventilated 
may  still  be  so  managed  as  to  subject  the  men  to  a  very  impure  atmo- 
sphere in  these  places  in  which  they  may  be  actually  engaged  at 

W°Aks  to  the  health  of  the  pitmen  generally,  excluding  the  results  of 
accidents,  I  am  certainly  disposed  to  consider  that  they  suffer  more 
from  the  vitiated  atmosphere  which  they  breathe  than  is  generally 
admitted:  this  opinion  is  founded  on  what  I  have  seen,  as  well  aslrom 
the  examination  of  the  state  of  the  air  in  mines.  The  warmth  and 
comparative  equality  of  temperature  in  mines  reduces,  to  a  certain 
extent,  the  evils  to  which  the  men  are  subjected.  I  have  been  unable 
hitherto  to  obtain  such  an  amount  of  information  as  would  attorn  satis- 
factory tables  on  this  point.  Many  miners  live  to  a  considerable  age, 
and  for  the  materials  from  which  the  following  table  is  compiled  I  am 
indebted  to  Mr.  Wilkinson,  of  Newcastle,  who  extracted  the  causes  ol 
death  of  100  pitmen  in  the  order  in  which  they  occurred  m  the  Register 
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Tables  at  Wallsend.  In  presenting  it  1  am  by  no  means  disposed  to 
consider  that  it  can  be  relied  on  as  a  true  exposition  of  the  average 
causes  of  death  among  miners,  except  in  the  locality  to  which  it  refers; 
but,  on  the  other  hand,  in  the  absence  of  other  information,  it  will 
show  that  any  advantage  from  equality  of  temperature  in  the  mine  is 
not  sucb  as  to  overbalance  other  circumstances  that  tend  largely  to 
affect  the  organs  of  respiration.  The  age  at  death  was  also  stated  to 
me,  but  there  was  not  sufficient  collateral  information  to  enable  me  to 
place  this  part  of  the  subject  on  that  basis  which  would  have  admitted 
of  a  just  and  accurate  comparison. 


Table  showing  the  Causes  of  Death  among  100  Pitmen,  as  extracted 
from  the  Registrar's  Report  for  the  District  at  Wallsend. 


Affection  of  the  brain  .     .     .  1 


Ague   1 

Apoplexy   1 

Asthma   4 

Asthma  and  debility   ...  1 

Asthma,  or  old  age     ...  1 

Asthma  and  gravel          .     .  1 

Brain  fever   1 

Cancer  in  the  lip  1 ;  in  the  face  1 ;  2 

Cholera  .    1 

Consumption   25 

Convulsive  fits   2 

Debility   7 

Disease  of  the  prostate  gland  .  1 

Disease  of  the  heart    ...  2 

Dropsy   13 

Intoxication   1 


Gravel   1 

Inflammation  (?)....  1 

■  of  the  bowels    .     .  5 

 ,,    brain  .    .    .  1 

 ,,    chest          .  1 

Malignant  sore  throat      .     .  1 

Old  age   13 

Paralysis   1 

Paralytic  Stroke  1 

Stomach  complaint         .    .  1 

Small-pox   1 

Spitting  of  blood  1 

Typhus  fever   5 

Ulcer  in  throat  1 

Visilation  of  God  .     .    .    .  1 


Total     .     .  100 


The  transition  from  the  mine  to  the  external  atmosphere,  and  from 
the  external  atmosphere  to  the  mine,  especially  in  winter,  indicates  the 
importance  of  those  comforts  and  conveniences  for  enabling  the  miner 
to  wash  himself,  and  to  warm  and  dry  his  clothes  when  he  may  have 
been  subjected  to  a  long  continued  dripping  of  water,  or  other  causes 
of  dampness,  engaging  a  much  more  careful  attention  at  the  pit  mouth 
than  they  have  generally  done  in  this  country, — particularly  as  very 
simple  and  economical  arrangements,  where  the  cost  of  fuel  can  be  no 
object,  would  prove  a  source  of  very  great  comfort  to  the  men. 

As  to  other  mines,  the  comparatively  small  number  of  the  population 
engaged  in  them,  and  the  absence  of  fire-damp,  as  well  as  their  com- 
parative remoteness  from  those  towns  which  formed  the  principal  object 
of  attention,  prevented  me  from  having  the  opportunity  of  examining 
circumstances  with  that  dt  tail  which  would  permit  me  at  present  to 
offer  many  observations  with  confidence  in  respect  to  them  ;  but  the 
extreme  condition  to  which  numbers  are  annually  reduced  who  attend 
more  especially  to  some  of  the  operations  of  the  smclting-houses  at- 
tached to  the  lead-works,  and  particularly  those  who  are  engaged  in 
cleaning  out  the  smoke-flues  that  are  largely  charged  with  the  oxide  of 
lead,  points  out  the  importance  of  efforts  being  made  to  control  the 
effects  that  are  produced  in  various  operations  with  this  metal,  and  of 
the  adaptation  as  a  substitute  for  flues  of  some  plan  of  condensation, 
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such  as  is  adverted  to  in  the  section  on  nuisances,  and  illustrated  n 

the  plates.  . 

In  concluding  this  part,  it  is  necessary  for  me  to  remark,  that  there 
appeared  to  me  to  be  in  all  places  visited  an  increasing  conviction  as  to 
the  importance  of  the  more  extended  ventilation  of  coal-mines;  and 
while  my  impression  as  to  the  defective  position  in  which  this  question 
stands  is  freely  stated,  I  must  also  state  that  there  are  able  men  in  the 
mining;  districts  who  are  well  satisfied  of  this  fact.  I  may  refer  to  the 
Report  of  the  South  Shields  Committee  on  Accidents  in  Mines,  written 
by  Mr  Mather,  not  only  in  evidence  of  the  local  attention  given  to  this 
subject,  but  also  as  showing  how  very  carefully  and  practically  it  has 
been  investigated. 


PART  II. 

General  Report  on  the  Towns  visited  in  the  Northern  Districts. 
Preliminary  Remarks. 
The  towns  and  villages  visited  in  the  northern  district  present  abun- 
dant evidence  of  the  causes  of  that  high  rate  of  mortality  which  the 
mortuary  registers  evince.  Leading  streets  in  some  of  the  principal 
towns,  and  those  situated  in  the  highest  ground,  and  occupied  by  the 
more  wealthy  inhabitants,  may  present  a  comparatively  favourable 
aspect;  but,  in  general,  on  turning  aside  into  the  lanes,  courts,  and 
alleys  frequented  by  the  poorer  part  of  the  population,  the  condition  ot 
their  habitations  indicates  the  accumulated  influence  of  evils  that  must 
have  been  progressively  increasing  for  a  long  period,  and  augmenting 
with  the  density  of  the  population. 

The  precise  extent  to  which  these  are,  and  may  have  been,  dependent 
on  poverty,  defective  laws,  the  defective  enforcement  of  such  as  have 
been  enacted,  or  on  ignorance,  dissipation,  and  vice,  it  may  be  impos- 
sible to  estimate;  but,  certainly,  the  result  of  all  inquiries  in  which 
I  have  been  engaged  has  only  given  additional  strength  to  the  con- 
viction that  a  vast  amount  of  misery,  disease,  poverty,  and  death  may 
be  prevented  by  the  introduction  of  suitable  sanatory  regulations,  with 
the  view  of  controlling  admitted  and  remediable  evils.    They  operate 
in  too  many  cases  as  powerfully  in  lowering  the  tone  of  moral  feeling 
as  they  are  successful  in  destroying  health,  strength,  and  hie  among 
the  labouring-  population.    Habitations  for  families,  destitute  alike  or 
adequate  accommodation  for  the  separation  of  the  sexes,  and  even  of 
those  conveniences  which  common  decency  requires,  the  absence  of  a 
sufficient  and  easily  accessible  supply  of  wholesome  water,  and  the  utter 
inefficiency  of  the  means  resorted  to  for  cleansing,  drainage,  and  sewer- 
age, are  evils  that  press  heavily  upon  a  large  number  of  the  humbler 
classes  in  every  one  of  the  towns  to  which  I  have  to  refer;  and  though 
I  cannot  affirm  that  on  the  whole  the  districts  examined  presented  more 
offensive  scenes  than  have  been  traced  in  the  metropolis  or  other  places, 
still  they  offered  nothing,  when  viewed  generally,  which  can  entitle 
them  to  claim  a  higher  rank  in  this  respect ;  and  when  the  favourable 
inclinations  which  the  most  of  them  have  for  drainage,  however  defec- 
tive the  soil  may  be,  are  taken  into  consideration,  and  the  rivers  which 
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run  by  them,  few  places  could  be  selected  that  would  show  more  pro- 
minently how  utterly  inadequate  the  present  arrangements  have  been 
for  sanatory  purposes,  even  in  those  towns  whose  natural  position  has 
rendered  them  the  least  obnoxious  to  the  evils  under  which  they  suffer. 
It  cannot  be  expected  that  manufacturing  towns,  abounding  in  a  popu- 
lation accustomed  to  severe  and  arduous  labour,  not  hi  any  way  fa- 
vourable to  personal  cleanliness,  can  exhibit  a  similar  aspect  to  villages 
that  are  purely  agricultural,  or  whose  principal  inhabitants  are  engaged 
for  the  most  "part  in  literary  and  academic  pursuits.  In  places,  how- 
ever, where  one  or  two  thousand  tons  of  refuse  may  remain  within  the 
town  itself,  or  on  its  very  verge,  (as  may  be  seen  in  more  than  one  of  the 
towns  now  under  consideration,)  for  months  without  removal, — where 
there  are  habitations  with  a  whole  apartment,  and  sometimes  a  floor, 
appropriated  to  refuse,  the  emanations  from  which  penetrate  into  every 
room,  it  cannot  be  too  much  to  affirm  that  they  nourish  the  seeds  of 
those  diseases  that  prevail  in  their  vicinity,  and  unquestionably  form  a 
powerful,  if  not  the  principal,  element  in  the  annual  mortality  of  their 
respective  districts. 

Though  many  of  those  in  official  situations,  whose  professional  duties 
or  the  dictates  of  humanity  led  them  to  be  minutely  acquainted  with 
the  humblest  habitations,  were  aware  of  the  extent  of  evils  that  pre- 
vailed in  individual  towns  and  villages,  cases  constantly  occurred  that 
assured  me  that  the  greater  mass  of  the  inhabitants  were  often  not 
practically  conversant  with  the  extent  to  which  disease  and  suffering 
existed  even  in  their  own  neighbourhood.    I  have  been  accompanied 
at  times  to  scenes  by  persons  who  might  have  been  supposed  to  have 
been  well  acquainted  with  the  abodes  of  the  poor  in  the  places  to  which 
they  invited  my  attention  as  extreme  specimens,  and  as  exhibiting  the 
most  severe  cases  of  destitution  and  disease,  when  I  have  had  to  state 
that  the  parties  appeared  to  me  to  be  comparatively  comfortable,  and  in 
a  very  different  position  from  [others  I  had  previously  seen  with  me- 
dical gentlemen,  or  with  the  assistance  of  the  relieving  officers,  or  the 
superintendent  of  the  police.    At  local  public  meetings  also,  held  in 
connection  with  the  objects  of  the  Commission,  examples  were  not 
wanting  where,  though  there  was  no  unfair  anxiety  to  evince  the 
superior  condition  of  the  population  under  examination,  the  statements 
made  clearly  indicated  that  there  were  numbers  who  had  only  a  vague 
and  imperfect  knowledge  of  the  true  condition  of  the  humblest  habita- 
tions around  them  from  a  deficiency  of  personal  observation,  and  many 
instances  occurred  where  there  was  good  reason  to  believe  that  very 
beneficial  effects  arose  from  the  investigations  that  afterwards  ensued. 
I  am  desirous  of  representing  this  fact  in  the  strongest  terms  in  which 
I  may  be  permitted  to  express  it,  having  a  firm  assurance  from  what 
I  have  universally  observed  in  this  district,  that  a  thorough  and  distinct 
exposition  ot  the  realities  of  that  amount  of  discomfort,  disease,  and 
death,  that  are  justly  attributable  to  causes  that  may  be  easily  reduced 
in  virulence,  though  they  may  not  be  so  rapidly  removed  effectually, 
will  lead  numbers  to  assist  in  the  amelioration  of  the  condition  of  the 
poor  as  they  become  more  sensibly  alive  to  the  great  benefits  that  arise 
from  a  little  timely  assistance  or  interference,  and  to  the  magnitude  of 
those  evils  that  oppress  so  many  of  our  fellow-creatures,  and  to  which 
millions  are  habitually  exposed,  without  that  consciousness  of  their 
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existence  which  is  essential  for  the  development  and  prosecution  of 
active  measures  of  relief.  , 

Numerous  cases  presented  themselves  which  indicated  that  the 
extreme  condition  of  many  habitations  among  the  poorest  classes  o 
society,  and  the  accumulation  of  masses  of  the  most  disgusting  filth  m 
narrow  passages,  scarcely  allowing  in  the  most  extreme  cases  one 
person  to  pass  comfortably,  tend  greatly  to  reduce  such  communication 
as  ensuesP  between  their  inmates  and  those  in  a  better  position .  who 
may  have  any  dealings  or  intercourse  with  them,  increasing  thereby 
thai  isolation  to  which  they  are  too  much  subject,  and  leading  often  to 
habits  of  recklessness  and  indifference  to  an  extent  that  ,s  never  observed 
where  families  are  subject  even  to  little  or  nothing  more  than  the  casua 
in pec  ion  of  others  in  a  different  rank  of  life.    I  should  omit  one  of 
tne   1  ost  important  circumstances  which  was  repeatedly  forced  upon 
my  attention  bv  different  individuals  in  the  northern  district,  did  I  not 
t  T  conviction  that  a  more  extensive  system  of  orgamzaUou 
among  those  who  have  the  disposition  to  devote  a  portion  of  their  ,me 
Tthefr  poorer  brethren  would  be  productive  of  incalculable  benefits  to 
them  in  each  individual  district.  . 

But  if  it  be  true  that  there  are  evils  of  great  magnitude  affecting 
society-  as  extensively  perhaps  in  some  parts  in  this  dist rict  as  any  others 
whichonly  require  to  be  seen  to  be  understood  and  appremud,  he  re 
are  others,  as  ventilation,  which  have  been  made  more  ma  ..fest  u 
modern  times,  a  knowledge  of  which  is  less  familiar,  though,  on  the 
whole,  the  general  information  on  this  subject  in  the  northern  distnet 
s  rather  in  advance  of  what  is  observed  in  other  places  from  the ;  atten- 
tion it  enn-ao-es  in  the  coal  mines.    Ventilation  is  rarely  understood  o, 
applied  in  dwelling-houses  to  that  extent  or  with  that  care  and  precision 
which  health  and  safety  require.    In  particular,  sleep  is  rendered  com- 
paratively unrefreshin-  from  the  want  of  a  sufficient  supply  of  pure  an 
The  accurate  and  precise  workmanship  of  modern  architecture,  and  the 
enterprise  of  mining  adventure  and  manufacturing  operations  have 
aa  a  iced  in  a  greater  ratio  than  the  general  knowledge  of   he  pre- 
cautions essential  for  the  due  supply  of  atmospheric  air ;  and  amid  t 
the  endless  examples  of  this  fact  which  came  under  my  immediate 
noti     in  he  northern  district,  and  which  1  could  adduce  here,  I  shall 
confine  myself  to  the  following,  as  exhibiting  in  a  practice  manner  the 
ex  e,  t  oXil  that  may  arise  simply  from  want  of  information  on  points 
which  many  suppose  would  have  been  almost  universally  understood, 
Ct  whidi  in  reality  are  only  imperfectly  appreciated  in  practice  even 
where  o-eneral  principles  are  familiarly  known. 

it  was  stated  to  me  in  one  place  that  fire  purifies  air  ;  and  grea  sur- 
prise was  manifested  on  pointing  out  the  increased  impurity  that  was 
communicated  to  air  respired  habitually  in  the  case  referred  to,  when  the 
products  of  combustion  mingled  with  it,  and  the  sure  and  certain  in- 
fluence it  would  ultimately  exert  on  the  health  of  the  men  exposed  to 
ft     This  occurred  in  an  individual  who  had  several  hundred  men  under 
is  charge,  though  only  a  few  of  them  were  exposed  c^"™0"^'0 
he  atmosphere  under  consideration  ;  and  minute  inquiries  satisfied  me 
hat  under  the  circumstances  in  which  he  had  attained  his  position  and 
he  ah  ence  of  all  proper  opportunities  of  precise  information,  as  well 
as  the  usages  to  which  he' was  accustomed,  nothing  else  could  have 
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been  anticipated.  In  a  church  in  another  district,  where  the  taste  of 
the  atmosphere  was  so  sharp  and  pungent  that  1  immediately  remarked 
the  circumstance  to  the  attendant,  he  told  me  that  it  was  mere  y  some 
st) the"  from  the  furnace  or  fire-place  by  which  it  was  heated,  and  to 
which  he  did  not  appear  to  attach  any  importance.  I  do  not  consider, 
from  the  specimen  of  air  I  tasted,  that,  if  the  atmosphere  in  the 
church  referred  to  is  often  in  a  similar  condition  to  that  now  mentioned, 
the  cono-regation  can  be  free  from  headache  and  oppression,  even  were 
considerable  ventilation  sustained  ;  but  this  did  not  appear  to  be  the 
esse 

Lastlv,  schools  came  under  my  notice  where  the  vitiated  air  from 
one  school  formed  the  only  supply  to  another  school  which  was  placed 
above  it. 

The  continued  attacks  of  fever  in  the  same  localities,  and  the  occur- 
rence even  of  the  cholera  in  the  same  places  where  fever  is  most  fre- 
quently noticed,  has  not  been  sufficient  to  arouse  the  attention  of  the 
inhabitants  generally  to  the  importance  of  the  local  authorities  in- 
sisting on  the  removal  of  those  massive  accumulations  of  decomposing 
refuse  which  are  ready  again  to  pour  out  their  virulence  on  the  sur- 
rounding habitations,  wherever  similar  combinations  of  atmospheric 
phenomena  and  other  causes  shall  unite  their  evil  influence.  As  an 
example  of  one  of  these,  I  may  refer  to  the  condition  of  Bankwell- 
stairs,  a  court  connected  with  Pipewell-gate,  one  of  the  worst  districts 
in  Gateshead,  a  town  in  which  the  progress  of  the  cholera  was  exces- 
sively rapid.  Dr.  Clanny,  in  one  of  his  valuable  publications  on  the 
cholera,  states  at  page  5 — 

"At  Gateshead  the  disease  did  not  make  its  apparance  till  the  25th  of 
December,  when  only  two  cases  were,  on  the  evening  of  that  day,  reported  ; 
and  so  rapid  was  the  course  of  '  the  pestilence  that  walketh  in  darkness,' 
that  on  the  2  7th  of  December,  172  patients  were  reported,  of  whom  63  had 
died.  In  a  few  days  afterwards  we  find  at  Newcastle,  where  the  disease  had 
not  been  heretofore  so  fatally  rapid  in  its  progress,  that  it  renewed  its  attacks 
with  greater  energy  than  ever." 

Dr.  Clanny  also  observes,  in  respect  to  Sunderland, — 

"  From  attentive  observation,  I  am  satisfied  that  those  parts  of  Sunder- 
land in  which  the  disease  prevailed  most  extensively  were  the  very  places 
in  which  typhus  fever  had  formerly  prevailed  to  the  greatest  extent,  and 
which  an  experienced  medical  visitor  would  fix  upon  as  most  likely  for  con- 
tagious diseases  to  make  their  commencement." 

O 

I  have  been  informed  that  orders  have  been  recently  issued  for 
the  removal  of  the  refuse  at  Bankwell-stairs,  and  certainly  no 
step  was  more  imperiously  demanded.  The  sallow  aspect  of  those  of 
the  inhabitants  whom  I  saw,  and  the  extent  to  which  offensive  emana- 
tions from  it  penetrated  into  every  dwelling  around,  could  scarcely  be 
credited  except  by  those  who  have  personally  inspected  such  places. 

The  general  appearance  of  the  population,  in  the  habitations  of  the 
poorest  classes  in  the  district  under  consideration,  eerhunly  impressed 
me  with  the  conviction,  that  it  corresponded  with  the  indications  of  the 
mortality  tables;  and  the  varied  rates  of  mortality  in  different  parts  ot 
the  same  town  might  to  a  certain  extent  have  been  anticipated  almost 


14 


Want  of  Sanatory  Hetjulations. 


in  many  places  by  a  stranger,  from  the  condition  of  the  habitations  and 
the  streets  in  which  they  were  situated,  or  the  nuisances  in  their  imme- 
diate vicinity. 

A  very  natural  anxiety  was  expressed  in  almost  every  place  visited  as 
to  the  general  impression  made  by  the  appearance  of  the  population, 
and  the  condition  of  the  habitations  of  the  poorer  classes.  There  was 
universally  a  frank  avowal  of  their  true  condition,  But  questions  were 
proposed  at  the  same  time,  in  endless  variety,  which  indicated  in  most 
places  that,  however  bad  things  might  be,  they  were  considered  to  be 
worse  elsewhere  ;  and  thus  many  were  insensibly  led  rather  to  congra- 
tulate themselves  on  their  own  district  or  town  not  being  so  bad  as  that 
of  their  neighbours,  than  to  test  themselves  by  a  proper  standard  of 
comparison 'such  as  might  be  justly  applicable  to  the  peculiar  circum- 
stances of  the  case. 

If  we  look  to  other  places,  including  London,  ample  materials  lor 
comparison  undoubtedly  appear ;  and,  even  in  those  districts  where  at 
first  a  better  state  of  arrangements  might  be  supposed  to  exist,  the 
most  superficial  examination  too  often  discloses  startling  evidence  of 
the  want  of  sanatory  regulations.    If  we  take  an  example  from  Ken- 
sington, we  shall  find  near  the  high  road  200  families— comprising 
about  800  individuals— living  in  buildings  totally  unprovided  with 
drajnao-e  or  sewerage :  the  only  accommodation  consists  of  three 
privies* and  a  single  dust-bin  exposed  under  circumstances  that  render 
them  a  most  disgusting  nuisance  to  the  whole  neighbourhood  :  or,  if 
we  look  to  the  potteries  on  the  other  side  of  Notting  Hill,  a  series  of 
ponds  may  be  observed  subject  to  no  drainage,  loaded  with  the  most 
offensive  animal  and  vegetable  debris,  and  near  them  an  open  ditch,  of 
o-teat  length  and  breadth,  communicating  with  an  open  sewer  at  one 
end,  and  presenting  a  mass  of  fetid  exhalations  such  as  I  have  not  seen 
exceeded  in  any  part  of  the  kingdom.    These  extreme  and  deplorable 
exhibitions,  in  immediate  contact  almost,  with  the  dwellings  constructed 
there,  were  pointed  out  to  me  by  the  Venerable  Archdeacon  Sinclair, 
who  has  been  directing  attention  to  the  influence  which  they  have  on 
the  inhabitants  in  their  vicinity,  though  the  magnitude  of  the  evil  is 
such  that  it  cannot  be  expected  to  be  effectively  remedied  except  by 
legislative  enactments.    But  the  existence  of  such  a  state  of  things  in 
London  or  other  places  does  not  lessen  the  importance  of  removing 
similar  evils  in  any  district,  and,  while  the  knowledge  of  the  almost 
universal  prevalence  of  evils  of  great  magnitude  in  other  localities  has 
not  rin frequently  led  many  to  look  with  less  aversion  on  those  in  their 
own  neighbourhood,  and  consequently  to  be  less  acquainted  with  their 
nature  and  extent,  every  indication  was  given  of  an  earnest  anxiety  to 
enter  upon  a  course  of  improvement,  more  especially  as  the  progress  of 
the  inquiry  explained  more  fully  the  nature  and  magnitude  of  the  e\ils 
that  arise  from  defective  sanatory  regulations. 

It  certainly  did  again  and  again  occur  to  me  during  the  progress  of 
my  visits,  that  much  good  would  be  etfecled,  were  more  accurate 
opinions  extensively  disseminated  as  to  a  more  correct  standard  of 
health  and  longevity  than  appears  generally  to  prevail  at  present.  A 
reduction  in  the  excess  in  the  annual  rate  of  mortality  in  any  town  or 
populous  district,  beyond  the  average  for  all  England,  was  too  often 
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considered  a  satisfactory  measure  of  the  amount  of  that  improvement 
which  may  be  justly  anticipated  when  sanatory  measures  assume  a  sys- 
tematic form.  Without  entering-  into  the  question  of  that  standard  of 
health  which  most  correctly  expresses  the  true  average  condition  of  any 
country  in  this  respect,  it  may  be  assumed  that  there  is  not  at  present 
any  proper  standard  of  health  in  any  community  to  which  we  can 
appeal  as  an  example  of  what  we  should  desire  to  attain.  Were  a  fair 
opportunity  given  to  the  human  frame  for  that  full  and  gradual  develop- 
ment of  which  it  is  susceptible  when  nourished  from  infancy  in  a  pure 
atmosphere,  and  protected  alike  from  the  effects  of  over  excitement  or 
the  injurious  results  of  evils  of  an  opposite  tendency,  there  is  good 
reason  to  believe  that,  with  the  knowledge  of  the  present  day,  the 
human  frame  would  acquire  a  power  approaching  more  nearly  to  the 
long  life  of  ancient  days  when  mankind  attained  those  ages  which  are 
so  rarely  met  with  in  modern  times,  as  to  form  extreme  exceptions  to 
the  general  rule.  There  is  still,  however,  much  unwillingness  in  many 
to  look  at  this  subject  with  the  full  light  that  the  progress  of  physical 
science  has  now  cast  upon  it;  but,  fortunately,  facts  are  too  precise  to 
permit  of  its  being  treated  otherwise  than  as  a  matter  of  demonstration 
by  those  who  take  the  trouble  of  entering  minutely  upon  this  question. 
Viewed  accordingly  under  such  impressions,  the  mortality,  or  rather  the 
average  age  of  those  who  die,  presents  an  enormity  of  suffering  and 
premature  death,  with  the  concomitant  evils  of  a  necessarily  junior,  or 
inexperienced  population,  which  operates  most  perniciously  on  society. 

A  very  high  standard  of  health  may  require  generations  for  its  full 
development ;  but  that  is  only  a  more  pressing  reason  for  the  question 
being  viewed  correctly,  and  in  the  most  practical  manner  of  which  it  is 
susceptible,  in  connection  with  the  progressive  improvements  which  art 
and  science  render  subservient  to  the  amelioration  of  health. 

Another  very  frequent  remark  in  the  towns  visited  in  the  northern 
district,  and  perhaps  almost  universal,  was  that  the  more  extreme  cases 
of  sickness  and  death  took  place  in  general  among  a  migratory  portion 
of  the  population,  or  at  all  events  among  strangers  who  had  come  from 
a  distance  and  located  themselves  in  their  present  abodes.  Whatever 
may  be  the  point  of  view  under  which  this  is  considered,  it  does  not 
alter  the  fact  of  the  extreme  condition  of  the  population  within  the 
jurisdiction  of  the  authorities:  the  evil  is  not  the  less  real,  either  in  its 
pressure  upon  society,  or  in  the  individual  locality  in  which  it  ensues, 
and  should  accordingly  demand  as  much,  or  perhaps  even  more  atten- 
tion in  the  application  of  preventive  measures,  than  would  be  requisite 
among  those  accustomed  to  the  locality,  and  more  largely  in  commu- 
nication with  the  inhabitants  than  strangers.    The  amount  of  disease 
conveyed  from  place  to  place  through  the  medium  of  the  lowest  class 
of  lodging-houses,  cannot  be  expected  seriously  to  affect  the  population 
of  lame  towns,  unless  circumstances  be  favourable  to  its  extension,  a 
condition  that  must  always  ensue  where  the  drainage  and  cleansing  are 
not  placed  on  a  proper  footing.    The  unquestionable  fact,  however,  that 
the  most  extreme  disease  is  often  found  among  such  portions  of  the 
population  of  towns  and  cities,  forms  an  important  element  in  consider- 
ing the  regulations  to  which  they  should  be  subjected,  and  that  intro- 
duction of  disease  of  which  they  have  so  often  been  proved  to  be  the 
source. 
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In  the  progress  of  the  inquiry  made  in  the  northern  districts  Dr. 
Fyfe  of  Sunderland  stated  to  me  that  among  his  pauper  patients 
numerous  cases  presented  themselves  which  he  attributed  «BenUally 
to  distress  and  disease  arising  from  want  of  proper  nourishment.  Many 
cases  of  great  individual  wretchedness  and  poverty  necessarily  pre- 
sented themselves  in  the  various  places  visited  ;  but  in  Carlisle  he 
appearance  of  the  children  in  the  schools  for  the  education  of  the 
poorer  classes  more  especially  arrested  my  attention,  and  impressed  me 
with  the  conviction  that  numbers  of  the  young  pupils  suffered  from  a 
low  state  of  vitality  arising  from  a  deficiency  ot  food  On Muring 
into  the  circumstance,  I  was  informed  that  great  distress  had  existed 
among  a  large  portion  of  the  working  population,  and  that  ir .1842  a 
very  considerable  number  of  the  poorer  inhabitants  (about  6000,  in- 
cluding men,  women,  and  children)  had  only  about  twopence  per  day 
for  their  subsistence :  with  this  exception,  I  saw  nothing  special  to 
record  beyond  what  may  be  observed  in  other  places. 

The  use  of  opium,  so  far  as  I  was  informed,  did  not  appear  to  have 
been  so  generally  introduced  as  in  many  other  districts;  but  different 
individuals  stated  to  me  that  it  was  employed  as  a  draught  exc  us.ve 
of  its  use  in  cases  of  disease,  even  among  children,  both  in  the  towns 
and  in  the  mining  districts.  . 

Few  circumstances  were  more  frequently  pressed  upon  my  notice 
than  the  want  of  opportunities  for  recreation  among  those  whose 
sedentary  occupations,  or  continued  labour  in  manufacturing  opera- 
tions, necessarilv  exposed  them  much  to  a  vitiated  atmosphere.   It  was 
again  and  again  stated  to  me  that,  next  to  the  improvement  of  the 
habitations  of  the  poorer  classes,  and  the  introduction  of  proper  arrange- 
ments for  paving,  cleansing,  drainage,  sewerage,  the  supply  ot  water, 
and  ventilation,  no  measure  would  be  of  more  importance  to  the  public 
health  than  She  encouragement  of  such  means  of  recreation  as  would 
afford  both  fresh  air  and  exercise,  particularly  to  the  junior  population, 
and  the  institution  of  public  games,  museums,  or  other  opportunities, 
that  would  afford  some  inducement  to  the  labourer  to  spend  such  time 
and  means  with  his  wife  and  family  as  he,  in  many  cases  squanders 
alone     The  improvement  of  his  dwelling,  it  was  universally  agreed, 
must  form  the  basis  of  diminishing  that  disruption  of  social  intercourse 
and  that  destruction  of  health  and  strength  which  attend  the  dissipation 
of  the  ale-house.    To  the  attractions  of  the  latter,  and  the  repulsion 
of  their  own  habitations,  which  too  often  isolate  the  heads  of  families, 
(causes  such  as  no  doubt  operate,  perhaps  universally  in  other  places;, 
the  extreme  condition  of  many  dwellings  in  the  northern  district  may 
be  attributed,  as  well  as  that  train  of  attendant  evils  by  which  such 
habits  are  accompanied.    In  particular,  they  necessarily  produce  dis- 
cordant tastes  and  habits  as  well  as  consume  the  means  that  might 
render  many  a  habitation  cheerful  and  happy;    but,  were  proper 
sources  of  recreation  provided,  and  athletic  sports  or  games  instituted 
for  the  junior  part  of  the  population,  it  is  impossible,  perhaps,  to 
estimate  the  extent  to  which,  in  process  of  time,  such  measures  might 
unite  many  members  of  families  who  at  present  are  in  a  great  measure 
separated.    It  was  also  strongly  urged  that  any  measure  that  would 
assist  in  drawing  out  the  poor  from  their  abodes  would  have  an  ame- 
liorating effect  both  upon  heir  health  and  character,  as  nothing  tends 
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more  to  a  downward  course  than  the  continued  and  unbroken  obser- 
vation of  depressing1  scenes  in  a  depressing*  atmosphere,  which,  though 
it  may  be  repugnant  at  one  time,  becomes  eventually  too  habitual  to 
attract  further  notice. 

In  reporting  such  observations,  with  which  I  fully  concurred,  it  must 
be  stated  that,  in  the  mining  district  generally,  including  the  principal 
towns,  the  working  classes  appeared  to  me  to  be  both  sober  and  indus- 
trious ;  but  still  it  is  impossible  for  any  one  who  has  examined  minutely 
the  manner  in  which  the  working  man's  after-hours  are  spent,  not  to 
perceive  how  important  the  influence  of  such  measures  would  be  along 
with  the  improvement  of  his  habitation. 

The  higher  tone  of  health,  and  greater  length  of  years,  observed  in 
all  those  classes  whose  position  and  circumstances  elevated  them  above 
the  severity  of  extreme  labour,  and  relieved  them  from  a  distressing 
and  harassing  anxiety  as  to  their  supplies  with  the  necessities  of  daily 
life,  pointed  naturally  to  a  superior  standard  that  may  be  more  or  less 
attainable  in  each  peculiar  district ;  but,  so  far  as  I  may  judge  from 
the  districts  visited,  they  form  no  exception  to  the  general  rule,  that 
the  extent  to  which  the  value  of  human  life  is  reduced  below  this 
standard  is  still  imperfectly  appreciated  by  the  great  mass  of  the  com- 
munity, nor  can  a  reasonable  expectation  be  entertained  that  this 
reduction  will  be  diminished  to  that  marked  degree  which  appears  to 
be  abundantly  practicable,  till  the  people  themselves  shall  become 
more  informed  as  to  the  precise  nature  and  influence  of  the  evils  under 
which  they  suffer,  and  more  sensibly  alive  to  the  great  extent  to  which 
they  may  be  moderated  by  a  practical  knowledge  which  it  is  in  their 
own  power  to  apply,  the  success  of  which  is  evinced  in  endless 
examples  wherever  any  effort  has  been  made  to  apply  them. 

Though  there  is  no  systematic,  survey  in  any  of  the  towns  of  the 
northern  district,  either  for  drainage  or  other  purposes,  the  importance 
of  this  subject  had  already  forced  itself  Upon  the  attention  of  many  of 
the  inhabitants  ;  and  I  refer  to  it  here  principally  with  the  view  of 
stating  that,  independent  of  its  necessity  for  different  public  works,  it 
appeared  to  be  equally  demanded  as  the  only  certain  means  of  pre- 
serving from  encroachment  common  lands  and  other  public  property, 
as  well  as  of  securing  those  privileges  or  rights  of  way  which  have  been 
obstructed  in  many  places  without  any  proper  authority.  In  one  place 
at  Newcastle,  if  the  information  given  me  was  correct,  no  less  than  ten 
avenues  to  the  river  had  been  closed  up  within  the  recollection  of  some 
of  the  inhabitants,  and  great  discomfort  and  inconvenience  were  thus 
entailed  upon  those  who  lived  in  the  vicinity  of  these  approaches.  By 
closing  them  not  only  was  the  natural  ventilation  obstructed,  but  the 
inhabitants  in  the  vicinity  were  prevented  from  obtaining  so  readily 
that  supply  of  water  which  the  river  affords,  and  deprived  of  many 
other  collateral  advantages. 

In  Sunderland  various  communications  of  a  similar  nature  were 
made  to  me,  and  it  was  also  stated  that  many  parties  took  materials 
from  Building  Hill  (a  rising  ground  near  the  centre  of  the  town),  who 
were  not  entitled  to  remove  them.  Should  this  very  valuable  site  be 
appropriated  for  public  recreation,  as  is  contemplated  at  present,  it 
would  be  an  object  rather  to  arrest  the  process  of  demolition  now  in 
progress  than  to  accelerate  the  destruction  of  the  remainder  of  trie 
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Hill,  by  the  latitude  which  is  now  exercised  in  removing  the  materia 
of  which  it  is  composed.  h  a  ,red 

did  not  acknowledge.  novtion  of  around 

t„  n-,iP«liead    the  corporation  contend  that  a  ponnm  u.  & 

built  several  houses  on  it. 

DISPOSITION  OF  STREETS  AND  BUILDINGS. 

The  wan.  of  W  ^^^J^d^SS^tZ 

la„es  and  alleys  oMess  consequence  th«,  ihey  a.e  at  P£*  h 
„,dev  portions  TSffa^  ami  alle,  in    >e  worst  dis- 

than  3  feet  wide,  though  the  average  width  is  or _  8 ^ 
poverty,  disease,  and  vice,  they  piesent  scenes 

ligOT„y»s  of  ^*^'5^»^^?iSS 

ClTeSable  instances  were  pointed  out  to  me  of  the  extreme  stagna- 
tion o  n -  in  «  of  these  districts,  notwithstanding  the  declivity  o 
rn,°ofa the  stairs;  and  f^^^^X^^ 
^ottXlXS  was  impeded,  and  in 
■which  few  symptoms  of  cleanliness  could  ^  perceived  ^ 

New  streets  are  generally  very  much  wider  than  tfojg WMer  P£ 
of  those  of  ancient  date,  and  a  spirit  of  improvement  has  e  dentiy 
eLrywbere  become  manifest  in  the  anxiety  which  is  evinced  to  place 
72  on  the  most  desirable  tooling     This  *W^*^$3 
not  develope<l  in  central  situations  where  the  public  atte Uon  is  r 
upon  the  spot,  or  where  the  wealth  and  intelhgence  of  the  piopr.elors 
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enable  them  to  secure  advantages  that  could  not  otherwise  be  com- 
manded, is  so  thwarted  by  the  absence  of  proper  regulations  for  paving, 
draining,  cleansing,  and  a  proper  supply  of  water,  that  the  most 
lamentable  exhibitions,  in  these  respects,  are  frequently  presented. 

A  minute  examination  of  the  state  of  the  air  in  many  of  the  lanes, 
courts,  and  alleys  has  assured  me  that  the  general  impression  against 
them  is  rather  under  than  over  rated.  Even  in  windy  weather  they 
are  much  exposed,  according  to  their  situation  and  the  duration  of  the 
current,  to  the  influence  of  vitiated  air  blown  from  the  chimney-tops, 
which  accumulates  wherever  there  is  the  least  resistance,  its  ordinary 
tendency  to  ascend  being  counteracted  by  the  mechanical  action  of  the 
air,  in  the  manner  illustrated  in  the  plates  ;  but,  in  calm  weather,  they 
maybe  more  justly  compared  to  wells  filled  with  noxious  emanations, 
any  lower  aperture  or  passage  way  being,  in  numerous  instances,  too 
small  to  admit  of  such  a  movement  as  would  maintain  the  comparative 
freshness  and  purity  of  atmosphere  which  is  secured  by  a  wide  and 
open  street. 

In  the  Valley  of  the  Tyne,  the  importance  of  opening  courts  and 
alleys  becomes  still  more  conspicuous  when  the  progress  of  the  vitiated 
air  from  manufactories  is  traced,  as  a  wind  sweeping  over  it  may  beat 
clown  ascending  impurities  and  leave  the  atmosphere  below  loaded 
with  smoke,  exhalations  from  manufactories,  and  other  offensive  ingre- 
dients. A  figure  in  the  Plates  represents  this  condition  of  the  Valley 
of  the  Tyne,  which  has  repeatedly  forced  itself  upon  my  attention. 
The  stagnation  is  not  so  great  as  in  Manchester,  where  the  town  may 
be  said  to  lie  in  a  hollow.  Its  condition  appears  to  be  rather  interme- 
diate between  that  observed  there  and  the  freer  movement  of  air  which 
ensues  in  such  towns  as  Edinburgh  and  Stockholm,  where  the  lofty 
position  of  the  houses,  and  the  broken  character  of  the  ridges  on  which 
they  are  built,  allow  the  most  perfect  freedom  of  escape  on  every  side, 
ivu-  was  it  uncommon  in  the  Valley  of  the  Tyne  to  observe  a  current 
sweeping  at  a  considerable  elevation  from  side  to  side,  while  a  lower 
current  at  right  angles  to  it  conveyed  the  atmosphere  of  the  valley 
downwards  towards  the  sea,  but  increased  greatly  the  amount  of 
smoke  in  the  lower  parts  of  some  the  towns,  particularly  of  Neweastle- 
on-Tyne. 

PAVING,  CLEANSING,  DRAINAGE,  AND  SEWERAGE. 

The  general  condition  of  the  paving,  cleansing,  drainage,  and 
sewerage  in  the  various  towns  in  the  northern  district  is,  on  the  whole, 
of  the  same  inferior  description  that  prevails  in  most  other  towns,  if  we 
except  the  paving  of  the  leading  streets  in  the  larger  (owns. 

Many  new  streets  and  thoroughfares  without  the  limits  of  the 
borough,  more  particularly  in  Newcastle  and  Gateshead,  are  wholly 
destitute  of  paving,  and  in  a  very  dangerous  state. 

Innumerable  lanes,  courts,  and  alleys  are  paved  in  the  most  imper- 
fect manner,  and  discharge  by  open  water-courses  accumulated  liquid 
impurities  upon  the  pavement  in  the  more  public  streets,  where  a  very 
trifling  expense  would  have  conveyed  them  under  the  pavement,  and 
reduced  greatly  the  offensive  manner  in  which  they  at  present  extend 
over  the  surface.  .   -  - 

Many  of  the  smaller  lanes  never  appear  to  become  dry;  the  want  of 
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of  space  ahoSe°heyr  excludes  or  prevents  the  free  access  ot  a  »-« 

""private  lanes  and  alleys  are  not  subject  to  the  jurisdiction  that  con- 
.  7  ™hi„  ih7rou»hrares  •  and  numerous  streets  in  some  towns  are  in 

•*  he,„s  heyond  the  boondanes  over 
which  the  nower  of  the  local  authorities  extends.  . 

The  extent  to  which  these  defects  in  paving  and  cleansmg  prevail  m 
different   owns  is,  as  might  be  expected,  very  various.    Even  new 
s«t0subject'to  no  regulations  such  as  are ^^J^ 
mpet  the  wants  of  the  increasing  population.    In  no  place  were  con. 
3?. t  so  urgent  in  respect  to  the  condition  even  of  some  of  the  new 
s  re"    as  at  Newcastle.   It  was  stated  to  me  that  "at  this  very  moment 
s  re  ofTe  new  streets  of  Newcastle  and  Gateshead  are  fast  becoming 
a  Tad  a  the  very  worst  parts  of  the  old."    Some  of  the  streets  were 
d  scribed  as  'MhL  mass 'of  filth  that  constitutes 
also  mentioned  in  respect  to  streets  without  pavem  nt  that  the  ram  m 
stead  of  cleansing,  renders  "  the  road  impassable,  and   he  cast  out 
refuse  sodden  in  the  mud,  becomes  more  noxious  than  befoie. 

?t  aSrfs  no  incorrect  description  to  state  that  the  stree  s  most 
densefv  Populated  by  the  humbler  classes  in  Newcastle,  Gateshead 
Nor  hShields,  and  South  Shields,  run  along  the  banks  ot  the  river 
Tyn   at  the  bottom  of  a  very  steep  ascent,  which  ,s  crowded  M  h  dwel- 
lings and  intersected  with  numerous  lanes  and  allevs;  that  in  many 
plac  'stn  these  streets  the  paving  is  very  imperfect,  and  receives  the >  ac- 
S   ed  liquid  refuse  discharged  from  the  steep  banks  which  keeps 
S  to  a  neater  or  less  degree  in  a  perpetual  state  of  impurity  and 
office  (the  iacilities  for  drainage  afforded  by  the  dechvity  o  the  ground 
are  thus  lost,  and  the  evils  are  concentrated  in  one  spot) ;  that  they  are 
destitute  of  effective  arrangements  for  drainage,  sewerage,  or  c  eansing, 
and  tnat  the  outpouri.,gs\f  the  chares,  lanes,  courts,  and  alleys  are 
S  the  most  offensive  description,  and  pre-eminently  contribute  to  the 
p  eduction  of  fever  and  other  diseases.    A  few  public  necessaries  have 
been  erected  in  some  places,  but  their  number  is  totally  ...adequate  to 
meet  the  wants  of  the  working  classes;  and  the  general  absence  ot 
duets  or  privies  in  connection  with  the  habitations  multiplies  greatly 
the  intensity  of  the  evils  that  prevail  in  these  loca lities. 

Some  of  the  public  depots  for  refuse  within  the  jurisdiction  of  the 
authorities  are  very  large     In  one  of  these  at  Newcastle  the  accumu- 
Lrion  nc  eases,  J  times,  to  1000  or  2000  tons,  which  s  removed  only 
once  o  twice  a-year.    In  some  of  the  private  courts  I  have  noticed  ac- 
cumulations amounting  occasionally  to  20  or  50  tons,  all 
putrefactive  fermentation,  and  penetrating  largely  into  some  ot  the  lower 
an  r^  ts  of  the  dwellings  which  surround  them.  These  places  abound 
inP  t h  Tlowest  lodging-houses,  and  in  habitations  full  of  wretchedness 
"here,  to  take  a°  single  example  of  one  of  the  more  extreme  case 
Thown  to  me  when  visiting  them  during  the  day,  a  room  was  noticed 


*  See  Local  Report  on  Newcastle. 
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with  scarcely  a  remnant  of  furniture,  and  in  which  there  were  two  chil- 
dren of  two  and  three  years  of  age  absolutely  naked,  except  in  so  far  as 
they  were  covered  with  a  little  straw  to  protect  them  from  the  cold,  and 
in  which  they  would  not  have  been  discovered  from  the  darkness  that 
prevailed  had  they  not  been  heard  to  cry. 

Piggeries  were  pointed  out  to  me  which  added  their  offence  to  the 
other  causes  that  have  been  enumerated. 

Without  adverting-,  however,  to  more  of  the  most  wretched  tenements 
which  were  visited,  it  may  be  sufficient  to  state  that  fever  is  never 
absent  from  some  of  these  districts,  convalescence  from  any  disease  is 
greatly  retarded,  and  some  houses  are  in  such  a  condition  that  fever 
has  been  noticed  to  attack  successive  families  who  have  occupied 
them. 

In  one  of  the  communications  made  to  me  by  Mr.  Wilkinson  of 
Newcastle,  Sandgate  is  more  especially  referred  to,  which  constitutes 
the  principal  locality  in  Newcastle  in  the  position  now  under  considera- 
tion. There,  many  habitations  may  be  seen  such  as  have  been  men- 
tioned.   In  respect  to  it,  it  is  stated  by  Mr.  Newton, — 

"  In  Sandgate,  a  part  of  which  is  in  my  district,  fever  is  very  prevalent ; 
and,  whatever  disease  a  patient  is  suffering  from,  (ever  is  liable  to  super- 
vene, and  convalescence  becomes  almost  an  impossibility.  Fever  is  never 
absent  from  the  locality.  The  state  of  the  drainage,  the  accumulation  of 
filth  in  the  narrow  alleys,  the  overcrowded  state  of  the  tenements,  the  want 
of  an  accessible  supply  of  water  and  of  privies,  are  quite  sufficient  to  cause 
this  state  of  things." 

In  referring  to  another  part  of  the  same  district,  after  noticing  the 
frequent  recurrence  of  fever,  he  proceeds  to  state, — 

"  One  house  is  worthy  of  notice.  It  is  not  always  occupied,  but  when 
the  tenant  enters  it,  the  event  most  likely  to  happen  is  a  case  or  two  of 
fever.  I  have  attended  five  consecutive  cases  occurring  in  one  family.  The 
house  is  extremely  damp.  Dr.  Mason  makes  the  same  remark  in  reference 
to  this  place.  Fever  is  frequently  in  this  locality,  which,  at  first  sight,  you 
would  imagine  to  be  healthy,  owing,  I  think,  to  want  of  drainage,"  &c. 

In  Sunderland,  the  practice  of  appropriating  complete  rooms  as  re- 
ceptacles for  refuse  prevails  to  as  great,  if  not  to  a  much  greater  extent, 
than  in  any  of  the  other  towns.  It  still  continues  to  exert  its  baneful 
influence,  though  it  has  been  pointedly  referred  to  on  different  occa- 
sions, particularly  by  Dr.  Haslewood  and  Mr.  Mordey,  in  their  History 
of  the  Treatment  of  Cholera,  as  it  appeared  in  Sunderland  in  1831. 
They  state, — 

"A  practice  prevails,  in  many  of  the  inferior  streets,  of  having  common 
middens  let  into  the  houses,  which  are  receptacles  for  the  ashes  and  filth  of 
the  street.  Trap- doors  are  affixed  to  them  ;  at  stated  times  the  contents 
are  sold  to  the  country  people  as  manure,  and  become  a  source  of  profit. 
These  nuisances  ought  to  be  immediately  removed :  in  some  long  streets 
there  are  as  many  as  ten  or  twenty  of  them.  In  many  of  these  streets  the 
houses  are  large  and  well  built:  with  rooms  of  a  much  more  comfortable 
description  than  the  ordinary  dwellings  of  the  labouring  classes  possess. 
These  houses,  now  divided  into  tenements,  were  formerly  the  residences  of 
the  wealthiest  classes.  With  this  exception,  Sunderland  is  not  worse  than 
other  towns  connected  with  shipping  ;  yet  the  duty  of  scavenger  does  not 
seem  to  be  well  understood;  and  these  middens,  above  all,  ought  not  to  be 
suffered  to  pollute  the  air,  and  still^more  the  houses  of  which  they  form  so 
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essential  a  part.    The  situation  of  Sunderland,  shelving  towards  the  river. 
3  seel  la  render  it  a  town  which  might  be  kept  clean  without  dif- 
ficulty." ,  F 
The  deficiency  of  appropriate  dust-bins  was  everywhere  a  cause  ot 
o-reat  annoyance7  among  the  dwellings  of  the  working  classes,  and  no 
c ircumstance  appeared  to  me  more  fruitful  of  nuisance  and  disease  than 
Xe  aUe  npTto  accumulate  the  refuse  of  such  privies  and  dust-tans  as 
toere  werS  for  the  purpose  of  selling  it  to  the  neighbouring  farmer 
For  the  small  remuneration  which  the  tenants  thereby  receive,  a 
constant  scene  of  filth  and  offence  was  maintained  throughout  the  year. 
Th land  b  ds  and  farmers  were  led  to  encourage  undue  accumulation 
•and  he  local  authorities  were  too  often  prevented  from  exercising  then 
"wer  in  such  cases  as  came  under  their  jurisdiction,  from  the  feeling 
thaVthev  were  depriving  the  poor  of  a  valuable  source  of  income  ,  for- 
teUino  U^  much  large?  expense  of  disease  and  death  which  too  often 
from  such  causes.    If  there  was  one  point  more  than  another 
on  which  all  parties  were  universally  agreed,  it  was  the  absolute  neces- 
sUv  of  appropriating  all  ordinary  refuse  in  towns  as  public  property,  and 
enact  ng  Regulations  accordingly,  applicable  to  all  cases,  and  subject  to 
such  modifications  as  the  drainage  and  sewerage  requ.red  might  render 

"TnoKor  two  isolated  cases,  opinions  are  still  maintained  as  to  there 
being  little  or  no  danger  from  offensive  emanations ;  but  these  were 
few  and  far  between,  and,  in  every  place  it  may  be  stated  that  there 
was  a  full  and  increasing  conviction  among  the  great  majority  of  those 
who  had  given  any  attention  to  the  subject,  that  disease,  particular  y 
fever  was  the  necessary,  and  almost  certain  consequence,  ot  such  accu- 
mulations as  have  been  adverted  to.   So  far  as  I  could  trace  any  excep- 
tions to  this  rule,  which  led  those  who  brought  them  forward  to  make 
hem  the  subject  of  discussion,  it  appeared  to  me  that  the  ind.v.duals 
who  escaped  from  fever  owed  their  immunity  to  a  high  and  powerful 
state  of  health,  induced  by  constant,  but  not  excessive,  bodily  exercise  in 
the  open  air,  to  a  plentiful  and  generous  diet,  and  sometimes  to  the 
nature  of  the  materials  which  they  used  in  the  manufacturing  operations 
in  which  they  were  engaged  ;  but,  wherever  the  constitution  had  been 
broken  down  by  disease,  poverty,  dissipation,  or  the  injurious  influence 
of  an  oppressive  atmosphere,  there   it  became  too  often  the  prey  ot 
noxious  exhalations;  and  the  general  languor,  as  well  as  the  appearance 
of  the  countenance,  unequivocally  demonstrated  the  effect  which  had 
been  produced. 

A  circumstance  requires  to  be  mentioned  here  which  appears  to  exert 
some  influence  in  sustaining  such  defective  arrangements  as  are  now  m 
force  for  cleansing,  sewerage,  and  drainage,  viz.,  the  extent  to  which  it 
is  considered  that  the  ordinary  refuse  of  dwelling-houses  may  be 
rendered  of  inferior  value  for  agricultural  purposes,  it  conveyed  to  a 
distance,  under  circumstances  that  would  prevent  its  economical  appli- 
cation. This  opinion  was  also  associated  with  a  desire  to  preserve  the 
waters  in  the  vicinity  as  free  as  possible  from  any  injurious  contamina- 
tion Though  many  questions  on  this  point  were  pressed  on  my 
attention,  in  no  place  did  they  appear  to  have  been  so  much  an  object 
of  consideration  as  at  Carlisle.  There,  however,  the  drainage  and 
sewerage  is  at  present  in  as  defective  a  condition  as  in  any  place  almost 
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which  I  have  hitherto  seen.    It  should  also  be  remarked  that  the  town 
is  never  free  from  fever.    The  publication  of  the  evidence  laid  before 
the  Commission  will  necessarily  lead  to  many  new  and  important  con 
siderations  on  this  point. 

Stagnant  ditches  may  be  observed  in  the  vicinity  of  some  of  the  best 
and  newest  houses.  Part  of  the  ground  in  the  lowest  districts  is  apt  to 
be  flooded  after  heavy  rains  ;  and  long  open  sewers  traverse  the  public 
walks  and  outskirts. 

In  the  Report  of  the  Local  Committee  it  is  stated  that — 

"  Drains  or  sewers  generally  exist  below  the  level  'of  the  cellarage,' 
but  they  are  very  imperfectly  "constructed.  They  were  originally  formed 
without  any  artificial  bottom,  and  varying  in  size  from  four  inches  square 
to  six  by  nine.  These  have  been  partially  improved  from  time  to  time  by 
the  proprietors  opposite  their  own  property,  but  without  any  systematic 
plan  for  their  mutual  correspondence  ;  yet  into  these  the  contents  of  several 
water-closets  are  discharged.  As  may  be  supposed  from  the  above 
accounts,  the  house-drains  are  very  liable  to  become  choked,  and  in  some 
instances  have  been  so  offensive  that  all  communication  with  the  main-drain 
has  been  filled  up,  and  the  cellar  drained  into  a  shallow  well,  which  is 
emptied  when  needed." 

If  we  turn  from  Carlisle,  where  there  is  so  little  drainage  and 
sewerage,  to  Newcastle,  we  shall  find  there  (exclusive  of  those  without 
the  jurisdiction  of  the  authorities)  thirty-three  streets  within  the  borough 
which  pay  rates,  but  in  which  there  is  neither  drainage  nor  sewerage. 
Sandgate  is  one  of  these,  on  which  observations  have  already  been 
offered  as  to  the  prevalence  of  fever,  and  the  difficulties  of  convalescence 
from  any  serious  disease.  If  we  cross  over  to  Gateshead,  we  shall  find 
Pipewell-gate,  including  Bankwell-stairs  (and  the  open  sewer  figured  in 
the  plates),  which  rival  Sandgate  in  every  respect.  On  descending  by 
the  river  to  North  Shields,  the  principal  street  next  the  river  presents 
a  long  narrow  street  similar  to  Sandgate  (in  Newcastle),  and  the  sides 
of  the  bank  pour  their  contents  freely  into  it.  Crossing  the  river,  a 
similar  scene  is  again  presented  in  the  eastern  part  of  South  Shields, 
containing  the  habitations  of  the  poorest  of  the  population.  All  the 
similar  streets  now  mentioned,  were  they  alone  referred  to,  afford 
abundant  evidence  of  the  causes  of  that  amount  of  disease  which  led 
the  towns  in  which  they  occur  to  be  selected  as  objects  of  particular 
attention. 

Passing  over  to  Sunderland,  including  Monk  Wearmouth  and  Bishop 
Wearmouth,  the  system  of  cleansing,  drainage,  and  sewerage  is  on  the 
whole  little  if  at  all  better  in  efficiency  than  that  observed  in  other 
places,  though  the  magnitude  of  the  area  on  which  it  is  spread,  the  na- 
tural advantages  which  it  has,  particularly  its  vicinity  to  the  sea,  and 
the  extent  to  which  it  is  intersected  by  the  deep  valley  through  which 
the  river  winds,  and  the  many  avenues  that  open  around  it,  all  conspire 
to  place  it  on  a  more  favourable  footing  than  many  other  places  in  the 
northern  district.  These  considerations  should  have  led  to  the  antici- 
pation that  the  mortality  would  have  been  less  marked  in  Sunderland 
than  it  actually  is,  taking  into  account  what  has  been  represented  as  to 
the  number  of  sailors  who  are  said  not  to  have  been  included  in  the  re- 
turns of  the  population,  though  the  deaths  in  this  class  are  generally 
added  to  the  Mortality  Tables.    A  reference  to  the  Local  Report  wiU 
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show  that  Sunderland  labours  under  disadvantages  which  counteract  all 
those  favourable  circumstances,  and  adverting  here  solely  to .  the  ™« 
parts  of  the  town,  the  Local  Committee  affirms  emphatically,  that  much 
filth,  great  poverty,  and  a  total  absence  of  proper  dra.nage  and  venti- 
lation are  to  be  observed."  ,  , 

In  Durham,  the  sewerage,  drainage,  and  cleans.ng  is  much  on  the 
same  footing.  The  want  of  effective  regulations,  the  very  imperfect 
manner  in  which  public  drainage  is  effected  the  want  o  compulsory 
powers  to  enforce  private  drainage,  and  the  discharge  of  liquid  refuse 
into  the  street  channels,  are  all  points  which  are  strongly  urged  in  the 
Local  Report,  and  the  importance  of  which  is  attested  by  he  con 
dition  of  numerous  habitations  in  lanes  and  alleys,  and  even  in  those 
in  the  vicinity  of  the  most  public  streets.  '  ,  _ 

It  mav  be  confidently  affirmed,  accordingly,  both  from  what  1  have 
witnessed  with  respect  to  the  state  of  cleansing,  drainage  and  sewerage 
in  every  town  visited  in  the  northern  district,  as  well  as  from  the  addi- 
tional evidence  afforded  in  the  Local  Reports  that  they  all  juffer 
much  from  the  want  of  sanatory  regulations ;  and  that  the  inhabitants 
themselves  are  now  fully  satisfied  that  it  will  be  impossible  to  place 
the  state  of  the  public  health  on  a  satisfactory  footmg  unless  much 
more  extensive  measures  are  introduced  than  have  hitherto  appeared  in 
anv  general  or  local  Act.  .  , 

The  details  in  the  Local  Reports  afford  many  examples  of  increased 
expenditure  in  the  construction  of  drains  and  sewers  that  may  now  he 
avoided,  of  different  forms  of  sewers  which  have  failed,  and  of  the  cost 
of  tho«p  in  use;  the  attentive  examination  of  these,  and  of  the  reduced 
size  which  many  of  them  admit,  particularly  the  house  drains,  on  the 
right  management  of  which  so  much  depends,  will  afford  important 
considerations  in  estimating  the  expense  of  any  sanatory  measures  tor 
drainage  and  sewerage. 

SUPPLY  OF  WATER. 

This  important  subject,  bearing  so  intimately  on  the  health  and 
comfort  of  every  population,  demands  the  aid  of  legislative  assistance 
in  no  place,  perhaps,  more  prominently  than  in  the  northern  district. 
Carlisle  and  Durham  may  be  said  to  have  little  or  no  systematic 
arrangements  for  the  supply  of  water,  depending  entirely  on  public  or 
private  wells.    There  are  iio  water-works  in  Durham,  nor  any  system 
of  water-pipes,  excepting  those  conveying  water  from  a  spring  to  a 
public  fountain,  and  consequently  water  is  not  laid  on  into  a  single 
house  in  this  town.    The  arrangements  in  Carlisle  are  equally  detec- 
tive, and  great  complaints  are  made  in  both  places  of  the  detective 
supply  and  of  the  cost  of  the  water.    At  Carlisle  a  lank  at,  the  gaol, 
supplied  by  the  tread-mill,  forms  the  sole  reservoir  where  any  large 
collection  of  water  can  be  obtained  j  but  there  is  only  a  very  limited 
extent  of  pipes  connected  with  it,  so  that  it  has  been  of  little  use  for 
n-eneral  purposes,  except  being  occasionally  employed  for  cleansing  the 
streets  and  also  in  cases  of  fires.    Mr.  Stephenson  has  lately  given  in 
a  Report,  both  on  the  supply  of  water  to  Carlisle  and  on  the  dra.nage 
of  this  town,  and  the  consideration  of  both  these  questions  has  been 
postponed,  as  he  has  recommended,  till  the  recommendations  oi  the 
Commission  shall  have  been  brought  forward. 
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In  Newcastle  a  supply  of  very  indifferent  quality,  costly  to  the  poor, 
and  not  sufficient  in  quantity  for  the  wants  of  the  population,  had 
rendered  this  subject  one  of  much  local  discussion,  and  various  projects 
for  increasing  the  supply,  for  its  more  extensive  distribution,  and  for 
procuring  it  from  more  distant  localities,  where  it  could  he  procured  of 
a  better  quality,  formed  subjects  of  daily  conversation.  In  all  the  other 
towns  visited  in  the  northern  district,  there  was  ahundant  evidence  of 
the  want  of  a  proper  supply  for  the  health  and  comfort  of  the  labouring 
classes,  though  the  more  wealthy  inhabitants  enjoyed  a  better  supply, 
and  paid  much  less  for  what  they  consumed.  This  deficiency  of  supply 
was  manifested  not  only  in  the  arrangements  for  domestic  purposes  in 
the  habitations  of  the  poor,  but  also  in  the  ordinary  condition  of  the 
house-drains,  which  were  not  at  all  numerous,  and  in  the  stagnation 
even  of  the  open  water-courses,  when  an  abundant  rain  did  not  remedy 
the  consequences  of  this  neglect.  It  is  only  just  to  observe,  however, 
that  companies  which  were  formed  principally  at  former  periods  with 
a  view  to  a  profitable  investment,  should  not  be  viewed  in  the  same 
light  and  under  the  same  circumstances  as  any  new  company  would 
be,  acting  under  the  information  that  has  been  recently  gained  in 
respect  to  the  condition  of  the  working  classes,  the  more  extended  de- 
mands for  water,  as  well  as  the  more  improved  means  by  which  they 
can  be  economically  satisfied. 

Since  I  visited  Newcastle-on-Tyne,  Mr.  Sopwith  has  informed  me 
that  a  new  project  for  supplying  this  town  with  water  has  attracted 
considerable  attention.  It  appears,  according  to  the  statement  made 
to  me,  that  an  abundant  supply  can  be  obtained  from  Whittle  Dean,  a 
distance  of  about  11  miles,  and  that,  though  a  considerable  expense 
would  be  required  in  providing  the  necessary  pipes,  water  from  this 
source  would  have  the  great  advantage  of  being  of  a  better  quality 
than  that  at  present  supplied,  while  it  would  also  be  obtained  from  an 
elevation  which  would  command  sufficient  pressure  to  raise  it  above 
the  highest  houses,  and  dispense  altogether  with  the  necessity  of 
pumping,  its  altitude  being  about  360  feet  above  the  level  of  the 
Tyne. 

The  practicability  of  this  measure  will  no  doubt  engage  special 
attention  in  any  revision  of  the  question  of  the  supply  of  water  to  this 
town. 

It  has  also  the  advantage  of  being  free,  from  its  geological  position, 
from  those  disturbing  causes  that  are  prone  to  affect  all  sources  of 
water  in  the  colliery  districts  near  to  Newcastle,  as  the  springs  rise  in 
the  millstone  grit  formation  which  underlies  the  coal  measure,  though 
in  point  of  actual  altitude  it  is  considerably  above  them. 

At  Gateshead,  the  supply  of  water  is  obtained  principally  from  the 
Newcastle  Company,  and  from  wells  :  only  110  houses  have  the  water 
laid  on.  Everywhere  there  is  only  a  very  imperfect  supply  of  water 
compared  with  what  is  essential  for  health  and  comfort. 

In  North  Shields,  the  quality  of  the  water  is  reported  to  be  good, 
and  the  supply  plentiful;  but  in  respect  to  the  latter,  it  must  always  be 
understood  that  such  replies  are  offered  without  any  standard  being 
kept  in  view,  beyond  that  which  prevailed  previous  to  its  more  general 
introduction  in  dwellings,  and  its  application  to  drainage  and  sewerage 
had  become  an  object  of  minute  investigation. 
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'  In  South  Shields  the  supply  of  water  is  obtained  principally  from 
three  springs,  and  is  distributed  by  pipes  and  water-carts.  There  are 
24  stand-pipes,  at  which  the  poor  are  charged  at  the  rate  of  a  farthing 
for  six  and  a  half  gallons.  There  are  3911  houses,  and  of  these  179 
have  the  water  laid  on,  while  977  are  supplied  by  contract  from  the 
stand  pipes,  at  \%d.  and  2d.  per  week.  In  respect  to  the  habitations 
of  the  extremely  poor,  the  same  remarks  apply  as  in  other  towns, 
thoue-h  in  price  and  other  arrangements  for  its  distribution,  the  poor 
are  more  favourably  situated  in  South  Shields  than  in  some  of  the 
other  towns  visited.  . 

In  Sunderland,  as  in  other  places,  the  supply  of  water  and  mode  ot 
distribution  are  far  short  of  that  which  is  essential  for  health  and  com- 
fort. The  same  general  deficiency  in  the  supply  afforded  to  the  hum- 
blest classes  that  forms  so  important  a  subject  of  consideration  in  the 
metropolis,  is  observed  equally  in  this  and  all  the  towns  in  the  northern 
district,  though  their  deficiencies  are  not  probably  greater  than  are 
observed  in  parallel  circumstances  elsewhere. 

Where  stand-pipes  are  common,  the  distance  and  labour  of  carriage, 
and  the  time  lost  in  waiting,  add  greatly  to  the  price  paid  for  water. 

In  Sunderland,  places  were  pointed  out  to  me  in  the  course  ot  my 
visits  where  wells,  which  had  been  in  use  by  the  public,  were  removed 
and  not  replaced  again  ;  this  affords  another  argument  in  favour  ot  a 
systematic  survey,  such  as  has  been  already  adverted  to. 

One  of  the  most  important  considerations  connected  with  the  supply 
of  water  in  the  mining  districts,  is  the  extent  to  which  such  supplies 
are  liable  to  be  effected  bv  mining  operations ;  various  examples  ot 
this  were  mentioned  to  me,  among  which  I  may  refer  more  particularly 
to  that  which  occurred  not  long  ago  at  Sunderland.  In  the  Local 
Reports  it  will  be  seen  that  when  the  Monk  Wearmouth  coal-pit  was 
sunk,  the  inhabitants  suffered  great  inconvenience,  at  that  time;  ni 
consequence  of  all  wells  having  been  drained  on  the  north  bank  ot  the 
river  (except  at  Southwich),  when  they  were  under  the  necessity  ot 
obtaining  supplies  from  the  neighbouring  village.  This  occurred  in 
the  year  1828,  and  the  local  committee,  when  they  informed  me  ot 
this  circumstance,  expressed  their  apprehensions  that  it  might  occur 
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The  following  table  presents  a  general  view  of  the  state  ol  the  prin- 
cipal towns  in  the  northern  district,  in  respect  to  the  supply  ot 
water : — 
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28  Baths,  Washing-houses,  and  Drying-houses. 

An  examination  of  the  Local  Reports  will  show  that  these  have  not 
generally  engaged  attention  in  the  northern  district,  in  so  far  as  the 
interests  of  "the  poorer  part  of  the  population  are  concerned.  Mr. 
Greenhow  informed  me  that  Dr.  Headlam  endeavoured  to  realize  this 
important  object  some  time  ago,  when  the  present  Newcastle  baths 
were  erected.    Considerable  care  appears  to  have  been  bestowed  in 
providing  baths  in  some  of  the  towns,  and  their  cost  does  not  appear 
to  exceed  that  which  usually  prevails.    Such  as  they  are,  however, 
they  are  altogether  beyond  the  ordinary  resources  of  the  poorer  classes. 
In  this  mining  district,  the  extreme  economy  of  coals,  and  the  nu- 
merous engines  from  which  waste  steam  may  he  procured,  give  it 
many  facilities  for  the  erection  of  baths,  washing-houses,  and  drying- 
houses  which  few  other  places  can  present  j  and  a  reference  to  the 
Local  Report  on  South  Shields  will  show  that  there,  a  large  supply  of 
hot  salt  water,  amounting  to  about  130,000  gallons  daily,  at  a  minimum 
temperature  of  130°,  is  at  present  allowed  to  run  to  waste,  while  there 
are  many  opportunities  by  which  hot  fresh  water  might  be  obtained 
advantageously  at  various  coal-pits  as  well  as  at  manufactories  in  towns, 
where  iUs  at  present  turned  to  no  profitable  account. 

No  wash-houses  on  any  systematic  or  extensive  plan,  such  as  those 
at  Liverpool,  came  under  my  observation.  In  South  Shields  there  are 
two  public  wash-houses,  which  appear  to  have  been  very  useful,  but 
they  are  objectionable  on  account  of  their  distance  from  the  town,  and 
are  of  the  rudest  construction,  being  little  more  than  mere  sheds, 
havin«-  a  chimney  at  one  end  and  no  fire-grate.  The  washer-women 
build  "their  own  «rrates  with  loose  bricks,  and  the  fire-place  extends 
over  nearly  one-third  of  the  floor  {See  Local  Report).  The  charge  to 
each  woman  is  4d.  per  day,  besides  providing  her  own  fuel. 

No  proper  or  effective  drying-house  was  noticed  in  any  of  the  towns 
under  consideration.  The  great  extent  to  which  smoke  is  often  depo- 
sited in  some  of  the  towns,  where  it  prevails  most  extensively,  renders 
it  very  desirable  that  drying-houses  should  be  provided  where  clothes 
can  be  rapidly  dried,  or  supplied  with  a  current  of  warm  air  previously 
filtered  from  suspended  soot  (when,  from  the  inclination  of  the  wind, 
it  is  largely  deposited  in  the  vicinity),  by  passing  it  through  any  porous 

texture.  .  ,. 

The  adjustment  and  management  of  apartments  for  drying  linen  or 
other  fabrics  a>e  seldom  arranged  so  as  to  secure  their  effective  and 
economical  action.  In  general  the  moist  air  around  the  different  tex- 
tures is  not  removed  with  sufficient  rapidity.  It  stagnates  around 
them  and  restrains  further  evaporation.  A  copious  ingress  of  warm 
air  below,  and  a  valve  to  regulate  its  discharge  above,  when  a  higher 
temperature  may  be  requisite  in  expelling  the  last  portions  of  moisture, 
appear  to  be  the  great  desiderata,  where  currents  urged  by  machinery 
are*  not  so  conveniently  applied.  Mr.  Liddell,  of  Carliol-street.  New- 
castle who  has  paid  much  attention  to  the  means  of  improving  the 
condition  of  the.  labouring  classes,  has  for  a  long  period  endeavoured 
to  direct  attention  to  the  great  importance  of  supplying  the  miners 
with  efficient  means  of  drying  their  clothes  at  the  mouth  of  the  pit; 
the  waste  steam  from  the  engines  might  be  easily  applied  to  such  a 
purpose  at  a  very  trifling  expense.  As  yet,  however,  little  or  no  pro- 
gress has  been  made  in  this  improvement,  which  is  equally  applicable 
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to  wash-houses,  mines,  and  all  manufacturing  establishments,  where  it 
would  contribute  very  materially  to  the  improvement  of  health. 

DWELLING-HOUSES. 

Next  to  the  had  effects  inseparably  associated  with  deficient  drainage 
and  supplies  of  water,  none  stand  forward  so  prominently  in  producing 
discomfort  and  disease  as  the  absence  of  those  conveniences  which  are 
equally  essential  to  health  and  decency,  but  which  are  so  deplorably 
deficient  in  the  habitations  of  the  poor  in  every  town  which  has  been 
visited;  though  I  cannot  say  that  in  the  towns  of  the  northern  district 
the  habitations  of  the  poor  are  worse  in  this  particular  than  they  are  in 
London  and  most  other  places.    The  natural  aversion  to  the  clue  in- 
vestigation of  such  subjects  has  led  to  the  production  of  evils  of  such 
magnitude,  and  of  so  much  suffering  in  the  humblest  habitations,  that 
public  attention  has  at  last  been  sufficiently  directed  to  its  importance, 
and  accordingly  the  means  of  improvement  universally  formed  an 
anxious  subject  of  inquiry.  While  many  of  the  more  modern  improve- 
ments in  connection  with  house-drainage  and  sewerage  formed  the 
desiderata  that  attracted  most  attention  in  each  of  the  different  towns, 
numerous  individuals  entertained  strong  objections  to  the  universal 
application  of  such  remedies,  on  the  ground  of  the  extent  to  which  they 
might  thereby  be  deprived  of  manures,  which  at  present  were  ren- 
dered available  lor  agricultural  purposes,  while  they  were  not  suffi- 
ciently satisfied  as  to  their  being  effectually  replaced  by  any  general 
measure  which  might  withdraw  them  from  the  sources  where  they  are 
at  present  accumulated.    It  was  considered  that  the  value  of  land 
would  be  greatly  enhanced  in  some  districts  by  such  alterations,  and 
that  it  might  fall  proportionally  in  other  places  which  could  not,  from 
local  circumstances,  be  capable  of  being  benefited  to  the  same  extent. 
Many  cases  presented  themselves  where  attempts  were  made  to  increase 
the  value  of  manure,  and  diminish  the  amount  of  nuisance  usually 
arising  from  a  common  privy,  by  the  admixture  of  materials  absorbent 
of  moisture,  which  arrest  temporary  decomposition,  and  retain  a  consi- 
derable portion  of  such  ammonia  as  might  be  developed.    These  have 
by  no  means  been  placed  in  that  condition,  however,  which,  with  the 
assistance  of  a  very  slight  knowledge  of  chemistry,  they  might  be  made 
to  assume.    But  whatever  local  exceptions  may  occur  in  individual 
places  to  the  introduction  of  systematic  means  of  drainage  or  sewerage, 
in  conjunction  with  the  best  system  of  removing  refuse,  we  must  recur 
to  the  primary  consideration  that  separate  conveniences  in  each  house 
or  habitation,  appear  to  be  essential  in  every  attempt  that  may  be  made 
to  improve  the  general  condition  of  the  dwellings  of  the  labouring- 
classes.    The  united  experience  of  all  professional  persons  appears  to 
ajrree  as  to  what  indeed  must  be  self-evident  from  a  consideration  of 
the  subject,  that  the  cases  of  distress  and  suffering  from  this  cause 
alone  are  innumerable,  and  engender  an  amount  of  disease  scarcely  to 
be  credited,  which  not  un frequently  becomes  ultimately  a  cause  of 
death,  or  at  all  events,  of  permanent  bad  health. 

Another  circumstance  which  contributes  much  to  reduce  the  comfort 
of  the  humblest  habitations  is  the  small  number  of  apartments  which 
they  so  often  present.    It  has  been  again  and  again  represented  to  me 
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that  if,  for  a  family  consisting  of  several  individuals,  three  or  four 
separate  apartments  could  be  provided,  besides  the  ordinary  living- 
room  or  kitchen,  it  would  be  a  source  of  immense  advantage  in  such 
dwellings,  though  the  size  of  such  cabins  should  not  exceed  that  of  the 
sleeping  berths  ordinarily  found  in  the  living-rooms.  They  would  per- 
mit that  separation  of  the  sexes  which,  under  existing  circumstances, 
cannot  be  attained.  Such  small  apartments  are  in  themselves  anything 
but  desirable ;  they  are,  however,  preferable  to  the  present  arrange- 
ment in  numerous  dwellings  having  only  one  apartment  for  a  whole 
family.  The  expense  of  these,  if  designed  in  unison  with  the  original 
structure,  would  be  comparatively  trifling.  Adequate  ventilation  might 
be  secured  without  difficulty,  by  providing  two  appropriate  channels  to 
each  apartment,  one  for  the  ingress,  and  the  other  for  the  egress 

of  a'r- 

No  cause  of  insufficient  accommodation  was  more  frequently  ob- 
served than  the  occupation  by  the  humbler  classes  of  single  rooms  in. 
large  houses,  which  had  been  previously  inhabited  by  a  very  different 
class  of  society.  The  blocking  up  of  windows  too  often  appears  to  have 
formed  the  first  step  in  the  transition.  Among  the  many  communica- 
tions made  to  me  on  this  subject,  I  may  quote  more  particularly  the 
following  extract  from  Mr.  George  Richardson,  of  Newcastle.  He 
states — 

"  But  no  circumstance  has  contributed  more  to  injure  the  habitations  of 
the  poor,  and  to  diminish  their  healthiness,  than  the  tax  upon  windows,  the 
manner  of  its  assessment,  and  the  high  duty  upon  window  glass.  During 
the  long  war,  each  window  above  ten  was  subject  to  an  additional  duty  of 
15s.  The  graduated  scale  was  adopted  on  the  presumption  that  the  number 
of  windows  in  a  dwelling-house  might  be  regarded  as  a  criterion  of  the 
occupier  to  sustain  taxation.  Hence  cottages  of  some  description  were 
exempt.  Houses  of  six  windows  or  under  had  only  to  bear  a  tax  of  8s.  on 
the  whole  house,  or  equal  to  Is.  4d.  per  window  ;  whilst  a  house  of  ten  win- 
dows was  charged  H.  10s  ,  or  5s.  per  window  ;  and  for  every  window  above 
ten,  1 5s.  was  added.  .  ; 

"  In  cases  where  one  family  only  occupied  a  house,  the  criterion  ot 
ability  might  perhaps  be  a  pretty  sound  one  ;  but  it  wholly  fails  in  the  case 
of  large  houses  let  in  tenements  to  the  poor. 

"  In  the  rear  1805-0,  this  subject  was  pressed  upon  the  attention  of  the 
writer  of  these  remarks,  in  consequence  of  his  being  appointed  collector  of 
the  assessed  taxes.  He  had  to  demand  from  3l.  5s.  up  to  25/.  15s.  from  the 
proprietors  of  houses  let  in  tenements,  with  many  of  the  intermediate  gra- 
dations, as  to  number  of  windows  and  amount  of  assessment,  being  in  the 
former  case,  on  a  bouse  of  11  windows,  about  5s.  \0d.  per  window  ;  and  in 
the  latter,  on  a  large  house  of  43  windows,  being  nearly  12s.  per  window ; 
and  most  of  these  rooms  were  occupied  by  very  poor  persons.  In  this  latter 
case,  the  tax  could  not  be  collected  without  obvious  oppression,  and  was 
allowed  in  the  tack  note. 

"'jhis  heavy  taxation  naturally  induced  proprietors  of  such  property  to 
close  up  every  window  not  absolutely  necessary  for  light.  Many  of  the 
staircases  were  so  darkened  that  it  became  necessary  to  grope  the  way  up 
them,  at  noon-day,  as  at  night.  The  effect  of  this  process  upon  ventilation 
was  deplorable,  and  continues  to  operate  to  this  day,  for  although  the  tax 
upon  windows  is  considerably  reduced,  yet  it  falls  heavily  upon  such 
houses." 

Mr.  Richardson  further  refers  to  the  circumstance  that  the  tax  is 
still  upwards  of  9*.  upon  every  window  above  ten,  which  necessarily 
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operates  with  severity,  particularly  where  many  of  the  rooms  do  not 
biino-  a  higher  rent  than  50s.  or  60s.  per  annum. 

The  tenements  into  which  large  houses  are  divided,  when  broken  up 
into  mam  habitations,  are  necessarily  deficient  in  many  such  accom- 
modations as  sculleries  and  dust-bins,  as  well  as  closets,  which  contri- 
bute so  materially  to  the  improvement  of  health  and  comfort. 

Where  the  working  classes  live  in  houses  built  especially  for  their 
accommodation,  the  result  is  exceedingly  various,  whether  we  look  to 
their  position  in  towns  or  to  the  pit-rows,  or  other  similar  buildings 
which  may  have  been  erected  at  a  distance.  In  Newcastle  I  might 
refer  more  particularly  to  a  series  of  houses  built  by  Mr.  Sopwith,  as  an 
example  of  the  care  which  is  bestowed  upon  them,  where  the  proprietor 
studies  the  wants  of  the  occupants,  and  adapts  his  buildings  accord- 
ingly, so  far  as  local  circumstances  will  permit.  Others  might  be 
quoted  where  the  very  opposite  results  are  presented  •  so  much  depending, 
upon  the  interest  and  anxiety  that  are  taken  in  the  construction  of  such 
dwellings.  Their  condition,  indeed,  occasionally  rivals  that  of  the 
most  inferior  dwellings  observed  in  the  most  crowded  and  oldest  part 
of  different  towns.  Both  classes  of  habitations  equally  demand  public 
supervision.  A  considerable  number  of  examples  were  also  pointed 
out  to  me,  of  tenements  altogether  uninhabited,  and  even  in  a  dan- 
gerous condition,  while  no  one  appeared  to  interfere  in  taking  those 
precautions  that  were  necessary  for  the  protection  of  the  public  from 
accident.  I  may  refer  more  particularly  to  the  Local  Reports  for  proof 
of  the  importance  of  more  extensive  powers  being  given  to  the  public 
authorities  for  the  regulation  of  buildings  than  are  contained  in  any 
local  Act,  and  for  proof  that  some  of  the  existing  regulations  are  at 
present  altogether  inoperative. 

Again,  in  respect  to  heat,  no  habitations  can  be  expected  to  be  in  a 
better  position  than  those  in  the  centre  of  a  great  coal-mining  district. 
The  principal  peculiarity  that  they  present  is  the  large  and  substantial 
fire-place,  and  the  quantity  of  fuel  which  extreme  cheapness  permits  to 
be  consumed.    Nevertheless  this  subject  demands,  even  in  this  district, 
a  much  more  minute  and  careful  attention  than  has  hitherto  been 
bestowed  on  it.    In  proportion  to  the  abundance  of  fuel,  so  also  are 
extreme  draughts  and  currents  multiplied,  which  prove  exceedingly 
offensive,  and  lead  to  endless  attempts  to  reduce  their  intensity  ;  this, 
as  in  other  places,  is  rarely  effected  by  any  systematic  or  consistent 
plan.    The  large  and  excessive  area  of  the  chimney,  heated  powerfully 
by  the  combustion  of  the  fuel,  determines  a  free  and  rapid  circulation  of 
air  when  the  supply  from  without  is  not  cut  off  or  reduced  by  air-tight 
doors  or  windows.    Until  the  area  of  the  chimney-flue  shall  be  reduced 
and  controlled  by  the  power  of  a  valve,  and  a  legitimate  channel  for 
the  ingress  of  air  to  supply  the  fire  be  introduced  as  regularly  in  the 
construction  of  houses  as  the  flue  for  the  discharge  of  products  ot 
combustion,  this  department  can  never  be  placed  on  that  satisfactory 
footing  which  health  and  comfort  equally  require.    Above  all,  where 
large  currents  of  air  are  freely  introduced,  they  should  be  made  to 
impinge  on  some  warming  surface,  whether  that  be  a  separate  apparatus 
or  part  of  the  open  fire  or  stove  in  use,  before  circulating  through  the 
apartment.    Were  the  dwellings  of  the  poor  constructed  systematically 
in  towns,  and  arrangements  made  for  warming,  ventilating,  and  other 
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purposes  at  the  same  period,  much  might  be  done  with  great  economy 
to  give  them  some  of  these  advantages  which  have  been  realized 
hitherto  only  in  public  buildings  and  manufactories.  And  were  the 
stairs  of  old  tenements  flooded  with  warm  air,  heated  by  an  Arnott's" 
stove  or  some  other  equivalent  arrangement,  it  would  act  beneficially 
on  every  separate  room  with  which  they  communicate. 

It  is  impossible,  however,  to  view  the  question  of  heat,  whether  ap- 
plied to  public  buildings,  the  houses  of  the  rich,  or  the -dwellings  of  the 
poor,  without  taking  into  consideration  at  the  same  time  that  of  venti- 
lation, as  all  communication  of  heat  necessarily  determines  movements 
of  the  atmosphere  in  its  vicinity.  Illustrations  are  accordingly  given 
in  the  plates,  which  explain  the  more  leading  varieties  under  which 
this  question  is  generally  presented  in  individual  habitations. 

It  is  scarcely  necessary  to  remark,  that  the  habitations  of  the  poor 
are  almost  universally  deficient  in  all  those  conveniences  which  an 
increased  supply  of  water  and  systematic  house-drainage  and  sewerage 
would  permit,  and  be  the  means  of  introducing  to  a  much  greater 
extent  than  formerly. 

LODGING-HOUSES. 

The  lodging-houses  for  the  extreme  poor  present  the  most  deplorable 
exhibitions  of  the  want  of  sanatory  regulations  that  are  perhaps  to  be 
observed  in  this  country.    Crowded  in  the  extreme,  dirty,  ill-managed, 
ill-ventilated,  occupied  promiscuously  by  both  sexes,  and  frequented 
by  vagrants,  trampers,  and  all  those  who  have  no  fixed  habitation  or 
employment,  it  is  not  surprising  that  they  are  too  often  the  nurseries  of 
disease  of  a  malignant  character,  and  that  they  are  as  much  a  moral 
pestilence  in  their  present  form  as  they  are  injurious  to  the  health  of 
their  inmates  and  to  the  public.    To  those  who  have  not  inspected 
these  lodging-houses  it  will  be  difficult  to  convey  any  adequate  idea  of 
their  condition  ;  but  when  it  is  recollected  that  numbers,  unconscious 
of  their  nature,  fall  victims  to  fevers  and  other  diseases  which  they  con- 
tract there,  it  will  not  be  deemed  singular  that  they  should  be  universally 
regarded  as  demanding  a  more  strict  and  careful  supervision  than  has 
hitherto  been  bestowed  upon  them.    The  testimony  of  medical  men, 
and  other  officers,  has  shown  that  such  diseases  are  often  propagated 
in  this  manner  to  a  great  extent,  and  that  many  individuals  thus 
become  a  burden  to  parishes  who  might  otherwise  have  escaped  with 
impunity.   Among  many  of  those  visited  in  the  northern  district,  I  may 
refer  to  two  apartments  in  Carlisle,  which  were  more  especially  brought 
before  my  notice  by  the  Committee  in  that  place,  and  in  which  there 
was  neither  window  nor  fire-place  ;  seven  cases  of  fever  had  occurred 
there  within  two  years,  though  I  have  no  reason  to  believe  that  this 
number  expresses  the  amount  of  all  those  who  were  attacked  with 
fever  in  the  house.    In  Newcastle,  on  entering  one  of  these  lodgmg- 
houses,  crowded  with  beds,  the  occupants  were  endeavouring  to  re- 
move a  woman  who  had  been  attacked  with  fever,  and  who  was  at 
the  moment  very  much  excited,  and  almost  delirious,  remonstrating 
bitterly  and  with  extreme  earnestness  against  leaving  the  place  without 
her  clothes  being  returned  to  her,  which,  as  I  understood,  had  been 
pawned  lor  the  payment  of  her  lodging.    In  a  third  case  at  Gateshead, 
I  noticed  five  beds  in  one  room,  in  each  of  which  there  were  irom  one 
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to  three  persons  unwell ;  and,  from  examining  them  individually,  I  had 
no  reason  to  doubt  that  they  were  all  labouring  under  serious  illness, 
though  I  could  not  satisfy  myself,  during  the  single  visit  I  had  the 
opportunity  of  making,  that  they  were  all  cases  of  fever.  But  it  is 
unnecessary  for  me  to  enter  inlo  further  details  on  this  point,  as  the 
evidence  already  given  before  the  Commission  in  London,  as  well  as 
that  which  will  be  observed  in  the  Local  Reports,  explains  the  extreme 
numbers  that  congregate  in  such  apartments,  and  many  other  circum- 
stances that  cannot  fail  to  lead  to  a  careful  consideration  of  the  proper 
remedies  for  so  great  evils.  It  should  be  understood,  however,  that 
the  accumulated  evils  arising  from  poverty,  dissipation,  and  disease, 
attain  such  a  height,  and  so  perfectly  callous  do  the  inmates  become 
to  every  sense  of  propriety,  that  cases  occur,  more  especially  in  the 
metropolis,  where  women  are  confined  while  the  other  lodgers, 
amounting  often  to  10  or  20  (in  one  instance  a  greater  number  was 
mentioned),  never  think  of  retiring.  Nor  ought  it  to  be  supposed 
that  such  lodging-houses  exist  only  in  the  metropolis  or  in  manufac- 
turing towns  :  in  the  common  lodging-houses  in  Durham,  the  local 
Committee  state  that,  "  for  a  trifling  sum,  vagrants  and  itinerants, 
whether  healthy  or  diseased,  are  furnished  with  lodgings,  and  persons 
of  both  sexes  are  indiscriminately  mingled  together." 

VENTILATION. 

The  state  of  ventilation  in  any  apartment  depends  essentially  on 
three  conditions, — the  quality  of  the  external  air  ;  the  quantity  that 
can  be  made  to  flow  throughout  it  in  a  given  time,  including  its  mode 
of  distribution,  and  the  regulation  of  which  it  is  susceptible,  whether 
we  regard  the  temperature  communicated  to  it  or  the  force  with  which 
it  impinges  on  the  system  ;  and  its  freedom  from  any  noxious  ingre- 
dient that  may  be  developed  by  lamps,  candles,  fire-places,  or  any  other 
special  cause.  Where  sanatory  measures  sustain  a  pure  external  at- 
mosphere by  effective  drainage,  cleansing,  and  prevention  of  nuisances, 
one-half  of  the  remedy  may  be  said  to  be  already  secured,  and  without 
such  measures  no  system  of  ventilation  can  be  successful.  Examples 
are  not  wanting  where  it  may  be  a  fair  subject  of  discussion,  whether 
it  is  not  better  to  suffer  a  certain  amount  of  deterioration  of  the  atmo- 
sphere from  within,  when  this  does  not  proceed  to  extremities,  than  to 
permit  a  free  and  overflowing  atmosphere  from  without  where  it  is 
overloaded  with  emanations  from  drains  or  extreme  accumulations  of 
decomposing  refuse  known  to  produce  disease.  Such  cases,  however, 
are  to  be  considered  as  rare  exceptions, — a  stagnant  atmosphere  with- 
out receiving  in  general  only  additional  contamination  from  within, 
which  renders  it  still  more  deleterious  and  oppressive  by  the  impurities 
communicated  to  it  in  all  inhabited  apartments.  It  is  thought  right, 
however,  to  advert  to  the  extreme  importance  of  beginning,  in  all  cases 
where  it  is  practicable,  with  a  pure  atmosphere,  as  cases  have  occurred 
where  disease  has  been  propagated  by  ventilating  apertures,  selected 
without  reference  to  the  nature  of  the  air  which  necessarily  entered  by 
them,  particularly  when  taken  from  the  surface  of  the  ground,  or  from 
sites  not  regularly  cleaned  or  subject  to  inspection. 

In  the  northern  district,  as  in  other  places,  little  or  no  ventilation  is 
in  general  observed  in  any  of  the  dwellings  of  the  different  classes  of 
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society  beyond  those  usually  accessible  by  the  medium  of  doors, 
windows,  and  fire-places.  In  such  examples  of  any  attempt  at  sys- 
tematic ventilation  "as  came  under  observation,  the  leading  defect  was, 
that  though  an  escape  was  provided  for  vitiated  air,  systematic  arrange- 
ments were  rarely  adopted  for  securing  the  admission  of  fresh  air. 

The  consequence  of  this  was,  that  the  discharge  could  not  operate, 
except  with  such  casual  force  as  the  irregular  entrance  of  air  permitted. 
It  did  not  appear  to  be  practically  understood  that,  where  there  is  no 
entrance  there  can  be  no  exit,  except  through  the  conflicting  process  of 
a  double  current  (an  ascending  and  descending  movement)  through 
the  aperture  that  ought  to  act  as  a  discharge  alone.    Nor  did  the 
operation  of  the  fire  and  fire-flue,  in  relation  to  ventilation,  appear  to 
have  been  more  specifically  investigated  than  in  most  other  places. 
A°-ain,  where  ventilation  had  attracted  considerable  attention  (and  in 
thts  mining  district  certainly  many  individuals  were  well  aware  ot  the 
important  relation  which  it  bears  to  health),  the  means  of  regulating 
the  quantity,  or  diminishing  the  offensive  impression  produced  by  local 
currents,  had  not  been  brought  into  extensive  operation.   The  constant 
complaints  were-"  we  have  too  much  air ;"  Or  "  we  have  too  little  i 
"  the  draught  is  too  strong  ;»  or,  "  we  are  oppressed  with  heat  £ 
"  our  feet  are  cold,  but  there  is  a  sense  of  fulness  and  of  headache. 
These  evidently  indicate  the  necessity  of  controlling  and  regulating  the 
in-ress  to  a  much  greater  extent  than. can  be  effected  by  doors  or 
windows  alone;  of  establishing  a  proper  relation  between  the  ingress- 
and  the  egress,  and  of  proportioning  the  ingress  to  the  amount  ot 
supply,  required  both  for  any  fire-place  that  may  be  in  action  and  tor 
such  egress  as  maybe  provided.  "''J  . 

It  fortunately  happens  that  the  means  requisite  for  these  essential 
positions  are  much  more  simple  for  individual  apartments  (which  are 
not  densely  crowded  like  public  buildings)  than  for  larger  structures, 
for  if  an  aperture  for  the  admission  of  air  of  sufficient  magnitude  be 
always  left  open,  then  it  will  only  be  necessary  to  diminish  the  extent 
of  opening  left  for  the  discharge  by  a  superior  aperture,  or  the  opening 
in  the  fire-flue,  according  to  the  relative  rapidity  with  which  it  may  be 
required  that  the  ordinary  ventilation,  or  the  heating  power  ot  the 

chimney,  shall  act.  . 

In  the  preceding  observations,  no  reference  has  been  made  to  vent  - 
lation  by  forced  currents,  induced  by  any  means,  except  those  access.b  e 
in  almost  every  apartment,  as  these  are  not  considered  absolutely 
essential  for  ordinary  purposes,  though  very  desirable  when  prov.s.on 
id  made  for  them  by  arrangements  incorporated  with  the  original 
structure.  I  cannot  omit  to  notice,  however,  that,  where  gas  is  intro- 
duced, or  any  brilliant  illumination  is  employed,  there  the  saturation  ot 
the  air  with  moisture,  and  the  extent  to  which  it  is  vitiated  by  carbonic 
acid,  demands  in  general  a  special  provision,  in  order  to  secure  satis- 
factory ventilation.  Few  cases  presented  themselves  where  gas  is  so 
largely  used  as  in  the  metropolis,  and  none  such  as  are  so  abundant 
there  more  especially  in  shops  and  offices,  in  which  the  ordinary  gas- 
lamps  are  lighted  during  the  day  (when  required  for 
linht),  and  the  external  air  excluded  as  much  as  possible  that  the 
vftiated  air  with  all  its  warmth  and  oppressive  deleterious  products  may 
be  retained,  no  other  source  of  heat  being  provided. 
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Were  it  more  generally  known,  that  the  movement  of  an  ascending 
current  from  lamps  is  always  accompanied  in  non-ventilated  apartments 
by  a  proportionate  descent  of  vitiated  air  which  may  have  previously 
supported  combustion,  and  that  this  descent,  though  limited  at  first, 
may  ultimately  reach  the  floor,  greater  anxiety  would  be  manifested  in 
removing  such  products  by  a  superior  aperture.  Nor  should  it  be 
forgotten,  that  this  ascending  power  which  gas-lights,  candles,  and  all 
other  warm  objects  usually  have,  is  in  reality  a  ventilating  power, 
which  may,  almost  universally,  with  proper  management,  be  made  to 
correct  the  evil  they  otherwise  induce,  and  even  to  assist  or  command 
general  ventilation.  Further,  independent  of  the  occasional  presence 
of  sulphureous  and  other  offensive  products  from  gas,  the  quantity  of 
air  consumed  by  excessive  illumination  produces  an  amount  of  carbonic 
acid  and  moisture  far  exceeding  that  commonly  evolved  by  lamps  and 
candles,  and  this  necessarily  demands  a  proportionate  increase  of 
ventilation.  In  some  cases  gas-stoves  may  be  observed,  which  in  very 
small  apartments,  not  provided  with  fire-flues,  often  prove  more  ma- 
nageable than  any  other  stoves  or  fire-places,  notwithstanding  the 
expense  of  fuel ;  but  these  also,  unless  the  products  of  combustion  are 
removed  by  an  iron  or  other  tube  as  systematically  as  those  that  proceed 
from  a  common  coal  fire,  are  still  more  injurious  than  lamps,"  from  the 
lower  position  in  which  they  are  usually  placed. 

Ventilation  is  universally  observed  to  be  most  defective  where  great 
destitution  prevails,  as  a  low  diet  renders  the  system  less  capable  of 
bearing  that  amount  of  air  which  would  otherwise  be  agreeable. 
Protection  from  cold  is  the  first  and  great  desideratum  which  the 
constitution  demands  in  any  apartment,  and  the  less  the  supply  of  the 
air,  where  the  chemistry  of  the  system  is  not  in  high  condition  and 
amply  supplied  with  materials  for  producing  internal  warmth  by  those 
processes  that  elaborate  the  products  of  digestion  and  apply  them  in 
every  part  of  the  living  system,  the  less  is  the  extent  to  which  its  in- 
fluence is  felt.  Hence,  in  the  habitations  of  the  poor,  economy  in  the 
management  and  application  of  fuel,  and  diffusion  to  an  extent,  such 
as  will  render  the  air  gentle  in  its  impulse  upon  the  person,  become 
more  and  more  important  in  proportion  as  the  circumstances  of  the 
inmates  are  reduced.  Similar  remarks  apply  in  all  cases  when  the 
constitution  has.  been  enfeebled  by  disease,  want  of  exercise,  or  a 
vitiated  and  too  warm  atmosphere,  even  among  those  whose  means 
command  every  luxury  that  can  be  purchased  for  their  gratification. 

Again,  the  extreme  difference  in  the  demands  of  the  same  consti- 
tution at  different  periods  (passing  over  the  diversity  of  different  tem- 
peraments) scarcely  satisfied  with  one  or  two  hundred  times  that 
amount  of  air  when  it  is  warm  and  loaded  with  moisture,  which  is 
abundantly  sufficient  when  comparatively  dry,  and  at  a  very  low  tem- 
perature, shows  the  necessity  of  providing  in  each  individual  apartment 
such  openings  as  may  admit  at  all  times  of  a  gentle  and  regulated 
movement,  though  cases  constantly  occur  when,  without  a  wide  opened 
window,  or  a  special  ventilating  power,  an  adequate  supj>ly  of  air 
cannot  be  obtained. 

The  application  of  any  measures  for  forced  ventilation  in  ordinary 
apartments  beyond  what  can  be  commanded  by  their  natural  warmth, 
and  the  influence  of  the  fire,  or  of  the  fire-flue  in  warming  the  wall, 

n  2 


36  Ventilation  of  Workshops  and  Manufactories. 

does  not  appear  to  have  been  made  a  particular  object  of  attention. 
Were  the  kitchen  fire-flue — or  any  separate  flue  immediately  adjoining 
it — to  be  arranged  so  as  to  receive  a  communication  from  each  indi- 
vidual apartment,  being  made  of  a  magnitude  corresponding  with  their 
number,  great  facilities  for  ventilation  could  be  introduced  in  all  new 
structures  for  promoting  those  natural  movements  by  which  ventilation 
is  most  satisfactorily  sustained. 

The  ventilation  of  workshops  and  manufactories  claims  as  much 
attention,  and  is  fully  as  important  to  those  who  are  engaged  in  them, 
as  the  ventilation  of  their  dwellings.    In  the  latter  they  may  spend 
from  a  third  to  a  half  of  their  life  in  a  vitiated  atmosphere,  and  at  all 
events  that  period  of  repose  which  is  often  oppressive  and  unrefreshing 
from  this  cause.     But  in  manufactories,  more  especially  where  the 
occupations  are  sedentary,  where  the  vicissitudes  of  temperature  are 
extreme,  where  siliceous,  metallic,  or  other  particles  are  received  into 
the  lungs,  and  induce  disease  by  mechanical  irritation,  or  when  acid 
and  corrosive  or  other  deleterious  emanations  produce  stdl  more 
rapidly  dangerous  consequences,  the  subject  of  ventilation  demands  a 
more  earnest  attention,  and  is  important  to  the  manufacturer  who  is 
deprived  by  early  death  of  skilled  and  valuable  workmen,  independent 
of  the  severity  with  which  such  causes  prey  upon  them  and  then- 
families.  . 

In  all  such  cases  the  great  point  which  the  manufacturer  should  en- 
deavour to  attain,  when  practicable,  is  the  direct  removal  of  noxious 
emanations  from  the  very  source  at  which  they  are  developed.  General 
ventilation  must  be  superadded  to  give  complete  relief,  but  if  noxious 
emanations  be  once  permitted  to  escape  into  the  atmosphere  of  the 
apartment  or  workshop,  the  entire  change  of  atmosphere  is  essential 
to  restore  freshness  to  the  air;  whereas  if  every  noxious  product  be 
treated  as  much  as  possible  on  the  same  principle  as  smoke,  by  pro- 
viding arrangements  for  the  direct  exclusion  of  the  products  of  com- 
bustion, a  much  less  amount  of  ventilation  is  sufficient,  and  at  the 
same  time  the  ventilation  becomes  much  more  effectual. 

Excepting  sedentary  occupations,  where  no  peculiar  noxious  product 
is  to  be  guarded  against,  the  extreme  variety  of  circumstances  peculiar 
to  each  occupation  in  which  noxious  ingredients  are  communicated  to 
the  air  in  confined  apartments,  renders  any  general  plan  of  operations 
impracticable  bevond  what  has  been  indicated,  without  introducing  an 
amount  of  interference  that  might  be  too  prejudicial  to  the  interests  of 
the  manufacturer  to  be  generally  supported. 

The  amount  of  suffering,  however,  and  of  early  death  under  many 
circumstances,  is  so  great,  that  any  systematic  means  of  fixing  public 
attention  on  this  subject,  to  such  an  extent  as  would  explain  the  cause 
of  death  in  factories  where  it  is  excessive,  and  the  economy  of  sanatory 
measures,  would  be  attended  with  very  beneficial  results,  equally 
apparent  both  to  the  proprietor  and  the  workman.  To  the  former 
alone  can  we  look  for  the  general  introduction  of  sanatory  measures  in 
their  respective  establishments  ;  but  more  intelligence  among  the  work- 
men is  essential  to  enable  them  to  appreciate  and  take  full  advantage 
of  such  opportunities  as  they  may  have.  . 

As  to  the  improvement  of  ventilation  in  crowded  workshops  occupied 
by  tailors,  milliners,  shoemakers,  and  all  persons  engaged  in  sedentary 
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occupations,  where  few  or  no  deleterious  products  are  evolved  beyond 
those  that  arise  from  respiration  and  combustion,  the  question  would 
be  more  justly  stated  were  it  described  as  a  question  of  warming  as 
well  as  one  of  ventilation,  as  it  is  rarely  observed  that  there  is  any 
objeciion  to  the  discharge  of  vitiated  air  when  that  which  enters  is 
adapted  to  the  state  of  the  system.  Undoubtedly,  a  regular  egress  for 
the  escape  of  vitiated  air  is  seldom  provided  ;  but  this  can  never  be 
placed  on  a  right  footing,  however  much  it  may  relieve  distress,  till  the 
ingress  of  air,  and  the  warmth  it  may  be  necessary  to  communicate, 
shall  have  been  satisfactorily  adjusted. 

In  no  case  do  the  evil  effects  of  the  imperfect  distribution  of  air 
manifest  themselves  in  a  more  palpable  manner  than  where  rooms  are 
crowded  with  individuals  engaged  in  sedentary  occupations.  An 
under-current  passing  along  the  surface  of  the  floor  to  the  fire-place  in 
winter  may  occasion,  on  the  whole,  a  considerable  change  of  air,  but 
its  local  movement  deprives  it  of  almost  all  its  value.  The  fire  may 
receive  pure  air,  but  little  or  none  moves  upwards  to  supply  the  organs 
of  respiration. 

The  evils  from  defective  ventilation  are  then  of  great  magnitude, 
and  the  continuity  of  their  operation  gives  them  a  power  and  influence 
over  the  system  which  cannot  be  too  minutely  investigated.  Few 
pause  to  consider  the  necessary  consequences  of  20  respirations  per 
minute,  1200  per  hour,  or  28,800  in  a  single  day  and  night,  where  not 
only  a  noxious  atmosphere  is  inhaled,  and  brought  directly  in  contact 
with  the  blood,  but  where  also  the.  state  of  the  .  air  diminishes  the 
amount  of  discharge  of  those  noxious  products  which  the  system  dis- 
charges more  and  more  largely,  in  proportion  to  the  purity  of  atmo- 
sphere inspired. 

Bad  ventilation,  also,  is  as  injurious  to  the  mind  as  to  the  body  ;  and 
in  its  more  aggravated  forms  not  only  induces  headache  and  apoplexy, 
but,  conjoined  with  other  circumstances,  is  prone  to  favour  that  depres- 
sion which  leads  at  times  to  low  spirits,  or  even  to  suicide. 

If  the  progress  of  air  be  examined  in  a  room  of  ancient  date,  where 
neither  the  doors  nor  windows  are  air-tight,  an  ingress  of  fresh  air  is 
almost  invariably  observed  below,  and  an  equivalent  discharge  of 
vitiated  air  above;  the  fire-place  being  in  this  case  supposed  to  be  in- 
operative and  closed  by  an  air-tight  board.  Stagnation  is  thus  pre- 
vented, and  a  continuous,  though  subdued  ventilation,  maintained 
through  the  apartment,  to  an  extent  dependent  on  the  magnitude  of  the 
crevices  in  the  doors  and  windows,  and  the  condition  of  the  internal 
and  external  atmosphere. 

A«ain,  if  the  fire  be  in  action  in  the  same  apartment,  the  air  in 
general  enters  by  all  crevices  to  supply  the  draught  it  creates,  so  that 
in  this  manner  also  the  freshness  of  the  air  is  maintained.  Farther, 
the  great  altitude  of  the  open  fire-place  in  ancient  chimney-breasts 
sustains  a  very  powerful  circulation  at  a  higher  level  than  is  commanded 
by  low  cottage-grates  in  modern  rooms,  when  the  feet  may  be  bathed 
continuously  in  cold  air,  while  the  head  is  placed  comparatively  in  a 
warm  stagnant  atmosphere,  unless  crevices  in  doors  and  windows 
permit  a  considerable  change. 

It  is  a  matter  of  much  regret  that  in  many  houses  the  supply  of  air 
is  so  perfectly  inadequate,  both  for  individual  rooms  and  for  passages, 
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that  they  act  continually  upon  each  other,  the  powerful  fire  in  one  room 
overcoming  the  weaker  draught  in  the  other,  and  communicating 
through  the  passage,  which  is  accordingly  more  or  less  filled  with 
smoke,  that  is — carbonic  acid  gas,  mingled  with  various  visible  im- 
purities, particularly  charcoal,  oily,  or  other  substances. 

Vitiated  air  from  lamps  and  candles,  as  well  as  from  respiration, 
tends  to  ascend,  though,  as  projected  from  the  nostrils  and  the  mouth, 
it  moves,  at  first,  more  or  less  downwards,  or  in  a  horizontal  direction. 
In  experiments  made  on  this  subject,  the  temperature  of  air  from 
different  individuals  placed  in  a  box  lined  with  cotton  and  open  above 
and  below,  was  found  to  be  generally  four  degrees  higher  above  the 
head  than  below  the  feet,  (the  box  was  suspended  in  the  air),  and,  at 
natural  temperatures,  a  current  constantly  ascended  on  every  side  from 
the  person.  Thus  then  it  is  obvious,  that,  if  the  natural  movements 
of  vitiated  air  hi  ordinary  apartments  be  facilitated  by  one  opening  at 
the  lower  part,  and  another  above,  every  room  will  ventilate  itself 
sufficiently  to  prevent  the  more  extreme  effects  that  are  so  often  observed 

at  present.  ,    ,       .  .... 

If  the  lower  opening  be  diffused  by  extending  it  along  the  skirting, 
the  current  becomes  more  mild  and  equal  and  less  liable  to  strike  upon 
the  person,  so  as  to  produce  an  offensive  draught. 

If  the  upper  aperture  be  led  into  a  chimney  flue,  or  into  an  inde- 
pendent flue  warmed  by  its  near  position  to  a  hot  chimney,  its  action  is 
more  powerful  and  more  uniform  than  a  mere  aperture  in  the  wall 
near  the  ceiling,  and  not  so  subject  to  modification  in  windy  weather. 
If  it  communicate  with  a  powerful  chimney-flue,  it  works  still  bettei, 
exceot  when  the  fire  declines,  or  the  supply  of  fresh  air  is  interrupted, 
a  dauo-erous  recoil  taking  place,  and  the  upper  aperture  discharging 
smoke" into  the  apartment:  this  defect  may  be  obviated  to  a  great 
extent,  though  not  entirely,  by  the  use  of  valves,  unless  they  be  regu- 
lated and  adapted  from  time  to  time  according  to  the  varying  circum- 
stances of  the  case.  .. 

Two  apertures,  then,  at  different  levels  are  the  great  essentials  in 
each  apartment,  and  so  ample  a  supply  to  all  stairs  and  passages,  that 
they  shall  not 'borrow  or  draw  down  air  from  individual  rooms,  but 
o-ive  freely  to  all  that  do  not  draw  their  supply  from  an  external  source. 
The  most  serious  evils  from  offensive  draughts  and  currents  may  be 
oreatly  diminished  by  proper  diffusion  of  the  air,  as  well  asby  the  previous 
communication  of  warmth  to  it.  Diseases  from  exposure  to  draughts 
appear  principally  to  arise  when  the  constitution  has  been  heated 
excessively,  in  consequence  of  a  defective  supply  of  air;  but,  were  a 
small  aperture  left  continually  open,  the  constitution  could  never  attain 
that  extreme  susceptibility  of  cold,  and  aversion  to  the  slightest  breath 
of  air  which  so  often  accompanies  too  limited  a  supply,  and  that  re- 
duction of  the  insensible  cutaneous  and  pulmonary  exhalations  by  an 
atmosphere  loaded  with  moisture  which  leaves  the  surface  of  the  lungs 
and  skin  unduly  excited  and  turgid  with  a  load  of  materia  that 
would  have  been  dissipated  by  exhalation  and  evaporation  with  a  better 

m  When  f  fire-place  is  inaction,  it  necessarily  complicates  the  ven- 
tilation. But  all  cases  of  this  kind  resolve  themselves  into  the  following 
classes  : 
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The  first  comprehends  those  in  which  the  fire-flue  alone  becomes  the 
discharge  of  vitiated  air.  This  cannot  be  considered  the  best,  as,  under 
ordinary  circumstances,  the  fresh  air  travels  along  the  floor,  and  little 
rises  to  the  head,  where  it  is  most  largely  required.  . 

In  the  second  class,  the  evil  effects  of  the  vitiated  air  which  is  prone 
to  accumulate  above  the  chimney-breast,  are  diminished  by  its  being 
raised  to  a  higher  level  than  is  now  common,  or  by  admitting  the 
external  air  from  an  aperture  above,  near  the  ceiling,  so  as  to  sweep 
across  the  apartment  in  its  descent  to  the  fire-place. 

In  the  third  and  best  class,  the  chimney  flue  is  reduced  to  a  mini- 
mum, and  carries  off  solely  the  products  of  combustion  ;  another  supe- 
rior aperture  discharging  the  products  of  respiration  and  of  lamps  and 
candles,  while  a  free  ingress  of  air  prevents  all  interference  of  the  fire- 
flue  and  the  ventilating  flues.  This  adjustment  is  carried  still  farther 
in  some  places  by  the  union  of  the  fire  and  ventilating  flues,  and  by  the 
provision  of  a  sufficient  local  supply  for  the  fire  in  its  immediate  vici- 
nity, which  reduces  greatly  the  general  force  of  the  current  throughout 
the  apartment.  . 

The  above  principles  involve  the  more  important  bearings  ot  the 
question  of  ventilation,  so  far  as  it  affects  the  individual  apartments  in 
tenements  occupied  by  the  poorer  classes  of  society,  it  being  taken  for 
granted  that  the  evils  arising  from  defective  drainage,  closets,  and 
cleaning,  and  a  bad  external  atmosphere,  have  been  removed.  Prac- 
tically, then,  a  well-constructed  window,  capable  of  being  opened  above 
and  below,  realizes,  when  the  fire-place  is  well  arranged,  all  the  essen- 
tials for  effective  ventilation  in  such  apartments.    Windows,  however, 
are  not  recommended  as  affording  the  best  means  of  insuring  ordinary 
ventilation,  though  they  may  be  resorted  to  with  advantage  when  the 
weather  is  not  severe,  or  under  peculiar  circumstances,  and  should 
therefore  always  be  available  when  large  supplies  of  air  are  required; 
but  for  that  more  minute  ventilation  which  the  system  requires  and 
tolerates  in  the  severity  of  the  winter's  cold,  and  at  a  time  when  the 
dryness  of  the  air  promotes  rapid  evaporation  both  from  the  skin  and 
lungs,  a  much  less  extended  opening  is  required,  and  one  capable  of 
more  minute  and  delicate  adjustment  to  the  ever-varying  circumstances 
of  the  case,  than  a  window  can  be  made  to  command.    The  complaints 
arising  from  draughts  and  currents  exist  only  when  the  movement 
of  air°becomes  excessive,  and  is  not  suited  to  the  temperament  on 
which  it  impinges.    The  human  frame  is  so  constituted  that  a  move- 
ment of  air  is  perpetually  sustained  around  it  by  natural  causes  during 
life.    Very  cold  air  having  a  very  gentle  movement  around  the  person 
may  not  be  offensive,  while  a  much  warmer  atmosphere  moving  rapidly 
may  be  productive  of  extreme  annoyance. 

Taking  these  circumstances  into  consideration,  with  the  fact  that 
doors  and  windows  appear  generally,  if  not  universally,  to  have  formed 
no  barrier  against  the  most  defective  ventilation,  great  improvements 
may  be  anticipated  when  every  apartment  shall  be  provided  with  an  in- 
dependent ingress  for  fresh  air,  and  an  egress  for  vitiated  air,  which, 
though  small,  shall  be  incessantly  operating,  much  more  capable  of 
regulation,  and  one  which  can  never  induce  those  violent  and  extreme 
changes  which  are  produced  by  the  occasional  opening  of  doors  or  win- 
dows that  may  have  been  closed  for  too  long  a  period. 
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In  the  great  majority  of  cases  where  any  attempt  at  systematic  ven- 
tilation has  been  carried  into  effect  in  ordinary  apartments,  the  objec- 
tions which  have  followed  its  introduction  appear  to  have  arisen  prin- 
cipally from  two  causes,  viz.,  the  excessive  introduction  of  fresh  cold 
air,  or  its  local  movement  arising  from  cold  surfaces  or  defective  diffu- 
sion, which  might  have  been  obviated  by  leading  in  the  air  at  any  more 
remote  part  of  the  room,  or  in  any  position,  so  as  to  admit  of  the  first 
impulse  being  broken  by  a  diffusion  board,  or  by  extending  the  aperture 
of  ingress  along  the  skirling. 

Another  cause  which  appears  to  have  retarded  considerably  the  in- 
troduction of  ventilaliou  in  ordinary  apartments,  is  the  idea  that  some 
special  force  or  power  is  required  for  this  purpose.  It  is  true,  indeed, 
that  a  power  is  required;  but  nature  has  provided  this  power  in  the 
movements  which  the  warmth  of  the  person  necessarily  induces  in  the 
air  which  it  vitiates;  and  hence,  if  the  natural  movements  of  vitiated 
air  in  ordinary  apartments  be  not  opposed  and  resisted  by  the  absence 
of  apertures  at  those  levels  where  air,  if  left  to  itself,  will  enter  or 
escape,  the  discharge  of  vitiated  air  upwards  by  ordinary  currents  is  as 
fixed  and  certain  as  the  descent  of  water  by  its  natural  gravity  in  drain- 
ing operations;  and,  if  a  modification  be  induced  in  apartments  by 
kindling  a  fire,  still,  if  the  chimney-flue  be  not  excessive  in  size,  and  an 
adequate  supply  be  given  for  it,  as  well  as  for  superior  ventilation, 
these  natural  movements  will  be  sustained^  and  proceed  in  harmony 
with  the  functions  of  the  system. 

Apertures  such  as  are  now  adverted  to  may  not  command  the  ex- 
tended movements  that  give  the  most  complete  ventilation  that  machi- 
nery, furnaces,  and  other  arrangements  can  sustain :  they  may  be 
rendered  more  or  less  ir  regular  by  the  action  of  the  wind  ;  but,  without 
inducing  severe  draughts,  they  will  remove  the  extreme  evil  that  induces 
so  large  an  amount  of  weakness,  disease,  and  death,  and  it  is  this  result 
that  is  necessarily  most  important  to  society. 

It  is  also  important  to  know  that  mere  openings  operate  in  another 
way  than  by  facilitating  ordinary  currents,  according  to  the  relative 
pressure  within  and  without  in  any  apartment,  though  this  second  mode 
of  action  is  to  be  regarded  principally  as  an  auxiliary  force,  in  respect 
to  its  power  of  changing  the  atmosphere  in  any  apartment,  however 
important  its  functions  may  be,  where  the  air  comes  in  direct  contact 
with  the  living  frame.  So  careful  has  nature  been  in  the  securities 
taken  to  prevent  any  stagnation  of  air  around  the  person,  that,  besides 
the  movements  dependent  on  an  alteration  of  the  specific  gravity  of 
each  successive  portion  of  air  that  is  received  into  the  lungs,  or  brought 
jn  contact  with  the  surface  of  the  body,  a  power  of  penetration,  revealed 
in  modern  times  more  especially  by  the  experiments  of  Dalton  and 
Graham,  is  found  to  be  incessantly  in  operation,  promoting  natural 
ventilation,  and  discharging  vitiated  air  from  every  place  in  which  it  is 
prone  to  accumulate.  This  force  operates  in  every  direction  with  a 
-power  superior  to  that  of  the  pressure  of  the  atmosphere,  and  its 
tendency  is  slowly  to  diffuse  all  gases  and  vapours  through  each 
other,  whatever  may  be  their  difference  in  specific  gravity;  its 
action  is  never  arrested  except  where  air-tight  barriers  are  interposed 
between  one  portion  of  the  atmosphere  and  another.  Hence,  then, 
where  internal  and  external  temperatures  approximate  so  closely  as  to 
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reduce  the  movements  that  commonly  ensue  between  the  atmosphere 
within  and  that  without,  and  even  where  they  may  be  reversed  (as 
when  a  higher  temperature  prevails  externally  than  is  found  within), 
still  the  power  of  penetration  between  the  particles  of  different  gases  or 
vapours  never  ceases  to  reduce  the  intensity  with  which  they  may  be 
prone  to  accumulate  in  any  individual  place,  provided  a  communication 
be  maintained  between  it  and  the  external  atmosphere. 

VENTILATION  OF  PUBLIC  BUILDINGS. 

The  same  defects  that  prevail  almost  universally  in  the  public 
buildings  in  other  districts  are  equally  conspicuous  in  the  public  build- 
ings in  Newcastle,  Sunderland,  and  other  towns  in  tbe  north  of 
England.  Churches  with  galleries  near  the  ceiling — schools  receiving 
vitiated  air  from  other  schools — one  with  vaults  below  it  for  the  reception 
of  dead  bodies,  and  cases  of  recently  erected  buildings  without  a  single 
aperture  for  the  ingress  or  egress  of  air,  beyond  those  which  doors  or 
windows  afford,  all  attest  that,  even  in  this  mining  district,  the  ven- 
tilation of  public  buildings  has  assumed  no  regular  nor  systematic 
shape.  Out  of  ten  churches,  chapels,  and  meeting-houses  in  Sunder- 
land, two  had  been  the  subject  of  special  arrangements  for  ventilation. 
In  severe  weather,  the  large  windows  in  public  buildings  produce  great 
severity  of  local  currents  which  double  glazing  can  alone  remove. 

In  few  places,  for  the  most  part,  could  ventilation  be  improved  with 
greater  facility  than  in  churches.  The  figures  in  the  plates  indicate  the 
more  important  circumstances  that  require  attention,  excepting  those 
cases  where  the  condition  of  a  churchyard,  or  bodies  placed  under  a 
church,  affect  the  purity  of  the  air,  and  prevent  the  appropriation  of 
parts  of  churches  that  would  otherwise  often  be  of  great  value  for 
warming  and  ventilation. 

But  in  no  public  buildings  did  systematic  ventilation  appear  to  be 
so  desirable  as  in  schools,  where  the  long  period  spent  in  them,  as  well 
as  the  age  of  the  pupils,  and  the  numbers  so  often  crowded  in  a  given 
space,  renders  them  peculiarly  prone  to  suffer  from  a  stagnant  atmo- 
sphere. It  may  be  generally  observed  in  schools  that  the  atmosphere 
is  often  considered  pure  and  wholesome  by  the  teacher,  when  a  stranger 
entering  the  school  may  perceive  an  impurity  of  which  the  occupants 
of  the  room  are  altogether  unconscious.  The  same  may  be  observed 
in  all  places  where  the  atmosphere  is  comparatively  fresh  at  the  com- 
mencement, and  deteriorates  so  slowly  and  equally  that,  unless  it  be 
contrasted  with  the  external  atmosphere,  it  often  attains  a  state  in 
which  it  renders  every  exertion  irksome  and  fatiguing  by  the  extent  to 
which  it  impedes  the  functions  of  respiration,  whose  due  operation  is 
so  essential  to  any  continuous  exertion,  either  of  mind  or  body.  A 
reference  to  the  plates  will  explain  the  common  causes  of  failure  in  the 
ventilation  of  schools,  such  as  were  observed  in  the  northern  district, 
and  the  principles  on  which  their  right  arrangement  in  this  respect 
depends,  where  no  special  mechanical  nor  heating  power  is  used  for 
sustaining  forced  ventilation.  In  no  schools,  at  the  period  when  those 
in  this  district  engaged  my  attention,  was  so  much  illness  found  to 
prevail  as  in  some  of  the  schools  in  Durham.  In  the  Blue-coat  School 
there,  out  of  387  boys,  about  60  were  on  the  sick  list ;  and  in  the 
girls'  school,  immediately  above  it,  there  were  more  than  20  unwell 
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amoirn-  234.  These  are  the  numbers  stated  to  me  by  Mr.  George 
Goundry,  the  master,  whom  I  requested  to  inform  me  on  the  subject, 
after  I  had  inspected  both  schools,  which  were  entirely  devoid  or  any 
system  of  ventilation  beyond  what  doors  and  windows  afforded.  Most 
of  the  pupils  were  unwell  with  scarlet  fever,  which  prevailed  very 
widely  in  Durham  at  that  time.  It  was  reported  generally  to  have 
been  mild  but  I  ascertained  that  in  some  places  at  least  it  had  been  very 
severe,  two  and  even  three  deaths  having  occurred  among  young 

persons  in  individual  families.  ,-  , 

In  an  infant  school  in  Durham,  to  which  my  attention  was  dnecled 
bv  Mr  Fox,  30  children  out  of  90  were  absent  from  illness  (scarlet 
fever)'  There  were  no  means  of  systematic  ventilation;  a  slaughter- 
house and  a  piggery  were  noticed  opposite  the  principal  window 

Grat  errors  are  often  made  in  schools,  where  rooms  intended  a 
first  only  for  a  few  individuals  are  crowded  subsequently  to  an  extent 
altogether  incompatible  with  the  original  provisions  made  for  venti- 
lation.   Cases  have  come  under  my  notice  in  other  districts  where 
three  and  four  times  the  number  of  pupils,  for  whom  ventilation  was 
originally  provided,  have  been  introduced  into  the  school-room,  borne 
of  The  schools  in  the  northern  district  appeared  to  me  to  be  as  crowded 
as  any  I  have  seen  in  other  places,  and  certainly  the  general  impression 
which  they  conveyed  was,  that  if  any  buildings  should  be  subjected  to 
inspection,  in  reference  to  their  arrangements  for  ventilation,  school- 
rooms pre-eminently  present  themselves  for  consideration   no  only 
from  the  powerful  effect  which  ventilation  must  have  upon  the  health 
of  pupils,  but  also  from  the  influence  which  the  maintenance  of  a  pure 
atmosphere,  and  the  example  of  the  simple  manner  m  which  it  may  be 
sustained    must  exert  in  disseminating  widely  throughout  the  whole 
community  a  practical  knowledge  of  means,  that  are  equally  app  i- 
cable  to  the  habitations  of  the  higher  classes  and  the  dwellings  of  the 

PTn  public  buildings  in  general,  where  extreme  transitions   such  as 
are  observed  in  the  Houses  of  Parliament  and  in  Courts  of  Law,  do 
not  come  into  operation,  it  will  be  found  that  the  leading  objections  o 
ve,  t Son  depend  essentially  on  the  ingress  of  air  being  too  generally 
permitted  without  that  nice  adaptation  to  the  circumstances  of  the 
moment  which  the  state  of  the  constitution  may  demand  ;  and  there- 
Ze   so  long  as  proper  means  of  diffusion  are  not  secured,  nor  the 
supply  of  an  adequate  amonnt  of  heated  air  in  cold  weather,  public 
£SBgi  in  the  northern  district  cannot  be  expected  to  difler  much 
from  those  in  the  metropolis,  where  so  many  specimens  are  afforded 
i  which  the  principal  source  of  heat  arises  from  the  returning  currents 
o  "    Id  ak,  warmed  by  the  combustion  of  gaseous  products  from 
kmps   candles,  or  respiration,  and  descending  and  ascending  a-am 
ZtZ  in  circling  movements  to  the  sourceof  contamination 
hrstead0  of  being  discharged  at  once,  on  their  first  ascent,  to  the 
ceiling. 

INTERMENTS.' 

Thouoh  the  question  of  interments  was  not  a  special  object  of  in- 
ouirv  no\  being  included  in  the  terms  of  the  Commission,  while 
Tme'd  a  separate  object  of  investigation  with  others  whose  attention 
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was  exclusively  devoted  to  this  subject,  it  is  incumbent  on  me  to  state 
that  numerous  cases  presented  themselves  where  the  state  of  the  grave- 
yards formed  a  very  serious  subject  of  complaint;  and  to  mention  more 
particularly  that  at  South  Shields,  the  grave-yard  had  become  so 
crowded  with  bodies  that  it  was  covered  to  the  depth  of  two  or  three 
feet  with  gravel,  which  has  in  the  mean  time  diminished  the  evils  arising 
from  it,  whatever  may  be  the  ultimate  result.  It  may  be  also  proper 
to  refer  to  the  local  report  on  Sunderland,  where  two  very  objectionable 
practices  appear  to  prevail,  viz.,  the  deposition  of  bodies  in  vaults 
under  a  school,  and  the  deposition  of  bodies  in  vaults  adjoining  a 
chapel,  where  they  are  not  covered  with  mould,  but  permitted  slowly 
to  decay.  Such  practices  are  not  restricted  to  the  places  now  men- 
tioned. From  both  the  vaults  referred  to  above  most  offensive  ema- 
nations are  discharged. 

ACCIDENTS  BY  FIRE. 

Accidents  by  fire  were  found  to  be  so  rare  in  the  northern  district, 
and  to  be  accompanied  in  general  by  losses  so  comparatively  trifling, 
that  it  is  not  deemed  necessary  to  offer  any  further  remarks  on  this 
subject  than  will  be  found  in  the  local  reports.  The  paucity  of  acci- 
dents by  fire  appear  to  depend  on  the  nature  of  the  manufacturing 
operations  generally  not  being  such  as  to  involve  much  danger  from 
fire,  while  the  substantial  manner  in  which  the  fire-flues  of  individual 
habitations  are  built  reduce  greatly  the  risk  of  fire  from  chimney-flues. 
In  none  of  the  towns,  however,  did  the  inhabitants  appear  to  be  satis- 
fied with  the  arrangements  in  force  for  the  prevention  of  fire ;  all  were 
anxious  that  more  systematic  measures  should  be  adopted  than  have 
hitherto  been  introduced.  The  local  reports  contain  different  sugges- 
tions on  this  point,  several  of  which  may  be  advantageously  carried 
into  operation  in  connexion  with  any  more  extended  measures  for  the 
introduction  of  an  ample  supply  of  water. 

The  application  of  hose  to  fire-plugs,  where  the  water  is  subjected 
to  considerable  pressure,  has  been  the  subject  of  experiment  in  New- 
castle since  my  visits  there,  and  the  results  appear  to  have  been,  so  far 
as  they  went,  very  satisfactory,  and  much  more  promising  than  had 
been  previously  anticipated. 

NUISANCES. 

This  question  is  one  of  much  greater  practical  importance  in  the 
northern  district  than  the  preceding,  from  the  extent  to  which  nuisances 
prevail,  and  the  severity  with  which  they  affect  both  life  and  property. 

The  most  extensive  nuisances  are  unquestionably  those  arising  from 
defective  sewerage,  drainage,  and  cleansing,  and  these  having  already 
been  the  subject  of  remark,  we  shall  pass  to  those  which  have  not 
been  so  particularly  adverted  to,  after  stating  that  private  slaughter- 
houses in  crowded  and  populous  districts,  formed  on  the  whole,  the 
most  extreme  subjects  of  complaint,  and  to  such  an  extent  do  they 
prevail,  and  so  little  are  they  confined  to  particular  sites,  that  one  of 
the  worst  cases  occurs  in  a  central  street  in  Newcastle,  or  at  least 
immediately  adjoining  it. 

Dr.  Cargill,  in  referring  to  this  subject,  states : — 
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"The  most  intolerable,  and  perhaps  the  most  unhealthy  nuisance  of  the 
house  situated  m  ine      j         nuisance  consists  in  the  presence  of  great 

In  ill-drained  and  low-lying  districts  slaughter-houses  very  often  if 
not  alwat  sustain  a  perpetual  malaria  around  the  neighbouring  habi- 
"t  o  sTthev  arVa  fitful  source  of  fever  and  o«g^ 
short  auv  reference  to  the  local  reports  will  show  their  universal  pie 
£  7n  Towns,  and  a  strong  expression  of  .he  opmion  that  the 
ouZ  to  be  subject  to  suitable  restrictions,  and  placed  on  a  new  and 
"sSmltic  fooi,  such  as  may  equally  prove  a 
last  to  those  who  use  them,  and  relieve  the  public  of  a  most  ottensixe 
source  of  annoyance  and  disease.  „„,ni  pyfont  in 

Dense  black  smoke  from  manufactories  prevails  to  a  g.ea  «  J  t  in 
Neweaslle-on-Tvne,  at  Gateshead,  and  at  North  and  South  Shields. 
S  se  town  tuffer  not  only  from  the  emanations  in 
vicinitv,  but  also  from  those  which  they  convey  to  each  other  through 
the  valley  of  the  Tyne,  and  from  the  ^r^^m^J^  y 
upon  the"  river.  In  the  lower  parts  of  Newcastle  and  ^*ea^he 
amount  of  black  smoke  is  sometimes  extreme  y  grea t ;  and  as  earned 
in  the  plates  the  peculiar  position  of  the  valley  of  the  Tyne  lenders  it 
o  Fo  Main  black  smoke  and  other  offensive  -^^^ 
much  purer  atmosphere  may  prevail  in  the  principal, struts  at  hiBher 

leVAtS' Sunderland,  large  manufactories  to  the  west,  from  their  unfor- 
tuitte  poshion,  affect  V  atmosphere  of  the  town  to  a  collide  b  e 
extent  the  prevailing  winds  conveying  the  products  that  are  evoivea 
fmm  their  chimneys  to  the  town.  At  Durham  and  at  Carlisle,  the 
r4-t^W'.vely/ree  from  dense  ^^^S& 

Mack  smoke  are  irregular  and  unequal  firing,  and  ti  e  pi  ej  ect  ion  o. 
S  ge  qSStie.  of  coal  upon  red  hot  or  white  hot    ue  where ,  he 
density  of  the  bed  of  cinders  prevents  the  ingress  of  that  arnount  o 
'an  w  ich  would,  under  other  circumstances, 

previously  heated  to  a  proper  temperature  and  no  depi.  ed  c  too 
Such  oxygen  in  its  progress  past  the  fire-bars  and  through  a  thinner 

^Itls'^rcely  possible  to  watch  any  of  those  furnaces  that  produce 
the  densS  and  the  blackest  smoke  without  observing,  that  its  e vo  n - 
intermitting,  distinct  periods  in  ^%gg^l£* 
K^SS5e  SK^S  to  attend  to 
Z  jlS^nl  of  placing  the  file!  on  the  dead  p  a te  betw  n 
the  furnace-door  and  the  furnace-bars,  a  large  portion  of  its  gaseous 
product  are  discharged  before  it  is  projected  on  the  fire-bars,  and  con 
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sumed  in  such  a  manner  that  little  or  no  smoke  is  ultimately  evolved 
from  the  chimney-top.  With  such  resources  alone,  particularly  regu- 
larity  of  firing,  and  the  frequent  introduction  of  small  portions  of  fuel 
instead  of  the  careless  mode  of  adding  large  quantities  at  a  time,  great 
improvements  may  be  anticipated  were  the  ordinary  stokers  more  fre- 
quently instructed  in  regard  to  them,  and  compelled  (or  encouraged 
by  a  small  premium  dependent  on  the  saving  of  fuel  they  might  thereby 
effect),  to  be  much  more  vigilant  and  active  in  carrying  them  into  suc- 
cessful execution. 

From  the  abundance  and  economy  of  fuel,  and  the  extreme  densily 
of  smoke  from  some  of  the  manufactories,  less  attention  perhaps  has 
been  paid  in  this  district  to  the  means  of  preventing  smoke,  than 
might  have  been  otherwise  anticipated;  revolving  grates,  .machinery 
for  feeding  the  fire,  a  blast  of  air,  whether  induced  by  machinery  or 
a  flow  of  steam,  vibrating  furnace-bars,  and  many  of  those  endless 
variations  in  the  ingenious  contrivances  that  have  been  suggested,  for 
preventing  smoke,  including  the  use  of  coke  or  anthracite,  were  not 
expected  to  be  favourable  objects  of  attention  among  manufacturers  in 
a  district  where  the  presence  of  smoke  has  been  so  long  proverbial. 

Of  other  nuisances  prevalent  in  the  northern  district,  the  most 
marked  and  offensive  are  those  from  the  discharge  of  acrid  acid  fumes 
produced  in  manufacturing  operations,  and  those  developed  in  Prussian- 
blue  manufactories  and  other  similar  establishments  where  animal 
matter  is  subjected  to  heat  in  various  chemical  operations. 

It  may  be  assumed  from  the  nature  of  the  manufactories  along  the 
banks  of  the  Tyne,  that  from  20  to  50  tons  of  muriatic  acid  gas  are 
evolved  daily.  Latterly  a  portion  of  this  acid  has  been  condensed  in 
some  manufactories  and  discharged  into  the  river,  instead  of  escaping 
into  the  external  air.  When  largely  diluted  it  may  be  considered 
rather  as  beneficial  than  injurious,  if  thrown  into  a  river  at  a  point 
where  it  is  charged  with  animal  and  vegetable  refuse.  Its  final  ten- 
dency is  to  unite  with  potash,  soda,  lime,  or  any  similar  substance 
that  may  not  previously  have  been  combined  with  an  acid.  When 
muriatic  acid  is  discharged  into  a  stream  too  small  to  afford  the  requi- 
site dilution,  it  may  not  only  prove  highly  injurious  from  its  corrosive 
qualities,  but  tend  to  render  the  water  hard  by  dissolving  lime  or  other 
earths. 

The  muriatic  acid  gas  now  under  consideration  is  the  same  material 
which  has  long  been  familiarly  known  under  the  name  of  spirit  of 
salt,  when  combined  with  water  and  condensed  into  the  liquid  form. 
It  is  eminently  acrid,  and  corrosive  of  animal  and  vegetable  matter; 
has  a  great  attraction  for  water,  and  tends  ultimately  to  fall  in  combi- 
nation with  it  in  exceedingly  minute  drops,  if  not  diluted  to  such  an 
extent  as  to  be  dissipated  in  the  external  atmosphere.  This  deposition 
is  similar  in  quality  to  the  corrosive  spirit  of  salt,  though  it  may  be 
associated  with  a  much  larger  quantity  of  water  than  exists  there,  and 
vary  indefinitely  in  its  corrosive  power  according  to  the  relative  pro- 
portion of  acid  and  water.  The  nuisance  is  by  no  means  confined  to 
the  banks  of  the  Tyne,  but  may  be  traced  generally  in  all  great  manu- 
facturing districts.  Its  vapours  are  suffocating,  even  when  largely 
diluted,  and  may  often  be  traced  at  the  distance  of  miles  from  the 
manufactory  where  they  are  evolved. 
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The  extent  to  which  these  vapours  produce  injurious  effects  on  the 
banks  of  theTyne  maybe  gathered  from  the  great  extent  to  winch 
they  have  been  the  subject  of  legal  investigations  and  from  the  fact 
that  an  association  of  farmers  and  landowners  was  formed  for  obtaining 
compensation  for  the  injurious  effects  produced,  by  this  acid  upon  the 
neio-hbourin"-  vegetation.  ' 

MurSaUc  acid's  as  injurious  to  health  as  to  vegetation.  But  he 
difficulty  of  dealing  with  this  question  m  many  cases  where  the 
labouring  classes  are  largely  dependent  on  manufactones  for 

employment,  will  be  abundantly  obvious  ;  and  in  South  Shield*,  he 
curious  anomaly  is  presented,  however  natural  it  may  be  under  he 
circumstances  of  the  case,  of  a  public  meet.ng  havmg  been  called  at 
which  the  inhabitants  declared  themselves  in  favour  ot  certam  manu- 
factories from  which  this  nuisance  proceeds. 

Similar  feelings  are  necessarily  entertained,  to  a  greater  or  less 
extent  in  respect  to  all  nuisances  arising  from  manufacturing  opera- 
tions 'where  a  large  population  is  dependent  on  them,  and  point  out 
Sly  the  difficulty  that  must  often  attend  the  obtaining  ot  evidence 
nowever  strong  the  case  may  be,  and  the  necessity  of  some  ueutral  and 
impartial  authority  examining  into  the  circumstances  qf  the  case. 

t  fortunate  however,  that  this  gas  may  be  condensed  very 
effectually  by  streams  or  showers  of  water,  particularly  if  charged  with 
lime  or  chalk,  and  that  processes  have  been  successfully  instituted 
Sh  hold  ou  the  prospect  that,  when  a  larger  experience  shall  have 
given  more  minute  information  as  to  their  operation,  those  who  suffer 
lorn  this  cause  may  expect  to  see  this  source  ^PTJSSfit 
tuallv  obviated,  and  the  manufacturer  permitted  to  continue  us 
labours  with  less  injury  to  the  health  either  ot  his  workmen  or  h,s 

flheSr  nuisances  that  are  most  frequently  the  subject  of  com- 
p  aint  S  from  glue  and  Prussian-blue  manufactories  where,  to  use 
ihe  terms  in  which  the  latter  are  commonly  described,  "  the*  burn 
horses'  flesh  and  bones,  and  boil  blood." 

Tanneries,  also,  are  frequency  the  subject  of  complaint more espe- 
cinlly  when  the  tanks  are  emptied  into  open  sewers.  The  follow.no 
Stemento  embody  the  complaints  of  six  out  of  MtoJIPfrjg* 
without  any  special  selection  from  the  flax-spinning  mills  ot  Messis. 
C  1  P  ummer,  and  Co.,  who  employ  about  70  men  and  ISO  women 
The  other  six,  of  the.  twelve  to  whom  questions  were  put,  did  not 
suffer  o  much  from  the  state  of  the  external  atmosphere  around  then 
dwellinos, Except  where  open  sewers,  or  the  total  absence  ot  sewers 
and  drains,  added  additional  impurities  to  the  & 4M* 

1.  »  Complains  much  of  the  open  sewer  in  front  ot  the  house,  espe 
riallv  when  the  tanneries  above  open  their  tanks.  ' 

2   "Complains  of  the  Prussian-blue  factory  and  bo. hug  blood. 
His  wife  had  typhus  fever  two  years  ago,  and  has  been  sick  y  since 
Hl  <'  Is  hr  bad  health  ;  had  fever  six  months  ago,  and  complauis 

.,av.  r.f  *Vip  (inpn  sewer  in  front  of  the  house. 
,mf^;S  eight  children,  and  is  often  forced  to  shut  U,e 
d£  and  windows  in  consequence  of  the  smell  of  the  glue  and  1  russiau- 

b,U5.  ^ntnied:'and  has  a  family  ;  his  wife  is  unwell,  very  much  so 
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when  the  wind  blows  from  the  Prussian-blue  manufactory,  and  he  is 
forced  to  keep  windows  and  doors  shut." 

6.  "Has  a  wife  ami  six  children,  the  age  of  the  oldest  is  15  ;  his 
wife  is  delicate,  and  complains  of  the  damp  in  the  house,  and  of  diffi- 
culty of  breathing-  at  night.  Water  from  the  tanneries  filters  into  the 
house." 

These  details  have  been  forwarded  to  me  by  Mr.  Wilkinson,  who  was 
kind  enough,  at  my  request,  to  make  an  inquiry  into  this  subject  after 
I  had  noticed  the  condition  of  the  atmosphere.  As  many  of  the  habi- 
tations subject  to  such  nuisances  from  manufactories  are  also  oppressed 
with  the  deleterious  emanations  arising  from  defective  drainage, 
sewerage,  and  cleansing,  a  great  anxiety  to  exclude  the  external  air  is 
a  very  natural  consequence;  and  difficulty  of  breathing  in  such  exam- 
ples may  be  produced  as  much  by  a  deficiency  of  oxygen  and  the 
presence  of  carbonic  acid,  arising  from  respiration,  as  by  the  direct 
action  of  noxious  products  that  may  have  entered  from  without. 

The  importance  of  controlling  all  such  manufactories  will  not  be 
questioned  when  they  are  surrounded  by  densely-crowded  habitations, 
independently  of  the  annoyance  which  they  may  give  to  those  at  too 
great  a  distance  to  be  seriously  affected  by  them.  The  illustrations 
given  in  the  plates  show  the  manner  by  which  all  offensive  emanations 
arising  from  such  manufactories  may  be  effectually  consumed. 

The  only  other  cause  of  nuisance  which  it  is  necessary  for  me  to  ad- 
vert to  in  this  place  are  lead-works,  which  are  mentioned  by  Mr. 
Newton  in  the  following  terms: — 1 

"  There  is  one  source  of  disease  which  I  should  like  to  see  removed,  that 
is  the  lead-works.  This  is  a  source  of  great  expense  to  the  rate-payer,  and 
of  incalculable  suffering  to  numbers  of  the  poor,  who  become,  in  conse- 
quence of  paralysis,  permanently  disabled,  and  are  cut  off.  We  see  the 
poisonous  effect  of  this  agent  in  all  its  forms." 


EXPLANATION  OF  THE  PLATES, 

In  the  following  illustrations,  it  is  endeavoured,  by  the  use  of  pink 
and  blue  colours,  to  convey  a  more  precise  idea  of  the  movements  of 
air  in  ventilated  apartments,  of  its  stagnation  in  others,  and  of  the 
motion  of  air  in  ordinary  rooms.  Among  a  great  mass  of  society,  to 
whom  the  question  of  ventilation  ought  to  be  most  interesting,  so  little 
knowledge  exists  as  to  the  nature  of  the  atmosphere,  and  of  the  evils 
that  arise  from  neglecting  its  relation  to  the  human  frame,  that  too 
much  attention  cannot  be  paid  to  any  means  which  may  assist  in  ren- 
dering its  influence  more  easily  intelligible. 

Pink  Ink  indicates  fresh  air,  and 
Blue  Ink  indicates  vitiated  air. 

Purple  tints,  produced  by  tke  intermixture  of  ike  others,  shoiu  the 
mixture  of  the  fresh  and  vitiated  air. 

It  may  also  be  proper  to  remark,  that  as  these  illustrations  are  in- 
tended to  point  out  leading  considerations,  mere  details  of  adjustment 
have  been  sacrificed  in  the  figures,  wherever  it  was  necessary,  from  any 
interference  that  might  have  rendered  less  distinct  the  movements 
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vhich  they  arc  intended  to  explain.    In  particular,  it  is  necessary  to 
•em  ark — 

1.  That  all  apertures,  communicating  directly  between  apartments  and  the  ex- 

ternal atmosphere,  are  supposed  to  be  controlled  by  valves. 

2.  That  all  ingress  apertures  terminate  in  diffusing  surfaces  proportionate  to  the 

effect  which  it  may  be  intended  to  sustain. 

3.  That  illustrations  of  the  influence  of  local  currents,  produced  by  ice-cold  glass, 

have  been  omitted  ;  they  can  be  remedied,  where  this  is  essential  (in  all  cases 
it  is  desirable),  by  double  windows,  or  moderated  by  transparent  calico  or 
gauze. 

4.  The  area  for  the  ingress  and  egress  of  air,  and  for  the  discharge  of  smoke,  is 

not  specified  as,  in  old  and  new  apartments,  the  ever-varying  details  of  local 
structure,  exclusive  of  constitutional  peculiarities  among  the  inmates,  give  an 
equally  varying  influence  to  apertures  of  the  same  size.  As  a  general  rule, 
however,  it  may  be  stated  that,  in  a  room  from  12  to  14  feet  square,  occupied 
by  from  six  to  twelve  persons — 

a.  An  aperture  of  one  foot  area  for  the  ingress  of  air,  and  one  foot  area  for 
egress,  may  be  considered  sufficient  in  moderate  weather,  if  they  are 
favourably  disposed  for  promoting  the  movement  of  air. 
4.  Apertures  of  three  or  four  inches  square  will  relieve  such  apartments  of 
the  most  extreme  stagnation.    If  such  apertures  work  well,  passing 
into,  or  near  warm  flues,  they  are  as  large  as  the  majority  of  persons 
will  tolerate  in  winter  weather,  unless  the  air  be  warmed  previously, 
or  well  diffused  at  its  entrance. 
t.  In  summer  weather,  the  opening  of  a  window  may  be  necessary  to  give 
the  same  amount  of  relief  which  the  small  aperture  affords  in  winter. 
The  air,  after  being  led  into  an  apartment,  cannot  be  too  largely  dif- 
fused, as  explained  by  the  figures,  before  becoming  generally  distri- 
buted through  it. 

e.  A  well-constructed  fire-place  flue  should  not  exceed  9  by  4£  inches  area, 
unless  a  much  larger  fire  be  required  than  is  necessary  for  an  apart- 
ment such  as  has  been  mentioned ;  it  is  presumed  that  smokeless  fuel 
alone  is  used,  if  the  flue  be  not  straight;  where  circular  flues  are 
introduced,  they  may  be  made  still  smaller. 

/.  Valves  in  the  chimney  flue,  and  in  the  ventilating  apertures,  can  alone 
secure  the  varying  adjustments  which  the  varying  state  of  the  con- 
stitution demands. 

g.  Where  ventilation  is  sustained  by  forced  measures,  or  by  the  continuous 
heat  of  a  kitchen  fire,  or  any  equivalent  arrangement  introduced  for 
the  purpose,  much  smaller  apertures  are  sufficient  for  the  ingress  and 
egress  of  air  than  are  otherwise  necessary ;  the  continuity  and  power 
of  action  compensating  for  the  smaller  dimensions. 


Plate  I.— Illustration  of  a  Fiery  Heap,  and  of  its  proximity  to  a 
downcast  Ventilating  Shaft. 

Plan  illustrating  the  extreme  proximity  of  fiery  heaps,  not  only 
to  dwelling-  houses,  but  also  to  the  downcast  pit  of  some  mines, 
and  the  contaminated  atmosphere  to  which  they  are  consequently  sub- 
ject whenever  the  wind  may  incline  in  their  direction.  '1  hough  the 
mass  of  ashes  that  may  have  been  produced  in  the  course  of  a  long 
series  of  years  is  usually  denominated  a  fiery  heap,  the  combustion 
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commonly  extends  merely  on  part  of  the  outskirts,  as  indicated  in  the 
figures;  otherwise  the  magnitude  of  the  evil  would  render  more  clearly 
intelligible  the  necessity  of  putting  a  stop  to  it.    (See  page  1.) 

Plate  II. — Illustrations  of  the  Ventilation  of  Mines. 

Fig.  1  (Longitudinal  Section)  gives  a  general  view  of  the  atmo- 
sphere in  goaves  which  have  been  for  a  long  period  undisturbed,  and 
which  extend  in  endless  forms  in  different  mines,  occupying  a  small 
space  in  some,  while  in  others  there  is  good  reason  to  believe  that  they 
extend  over  100  acres.  The  more  nearly  they  border  on  the  air- 
passages,  where  a  current  is  sustained,  the  larger  the  amount  of  atmo- 
spheric air  and  detonating  mixture  in  proportion  to  the  explosive  fire- 
damp. A  perpetual  movement  appears  to  take  place  between  every 
crevice  in  the  goaf  and  the  ventilating  passages  without;  fire-damp,  or 
a  detonating  mixture  passing  into  the  latter,  and  atmospheric  air  into 
the  goaf.  When  there  is  a  sudden  fall  of  the  barometer,  the  contents  of 
the  goaf  expand,  and  they  effect  a  partial  discharge  into  the  ventilating 
chambers,  without  a  corresponding  entrance  of  fresh  air  into  the  goaf. 
This  movement  is  reversed  to  a  certain  extent,  and  the  goaf  may  absorb 
a  proportional  quantity  of  air,  for  a  time,  from  the  air-passages  when 
the  barometer  rises.  The  discharge  from  blowers  must  affect  all  these 
movements,  when  the  quantity  discharged  is  extreme.  The  clear  part 
of  a  goaf,  from  which  I  took  this  illustration,  was  almost  inaccessible 
in  many  places,  from  the  broken  coal  and  other  debris  over  which  it 
was  necessary  to  pass.  When  the  safety-lamp  was  held  in  the  inter- 
mediate portion,  a  continual  series  of  gentle  explosions  took  place 
within  it,  each  following  the  other  in  quick  succession,  and  being  ac- 
companied by  the  descent  of  a  blue  flame  from  the  upper  part  of  the 
lamp  to  the  flame  around  the  wick. 

Fig.  2  (Section),  and  Fig.  3  (Plan),  illustrate  one  of  the  more 
common  positions  in  which  the  miner  works,  the  leakage  through  the 
brattice,  and  the  fact  that  the  air  where  he  works  (at  a)  may  almost 
stagnate  around  him,  when  a  feeble  movement  only  is  observed  in  the 
air  following  the  course  indicated  by  the  larger  arrow. 

Fig.  4  (Section)  shows  the  comparative  size  of  corfes used  indifferent 
mines  and  shafts  ;  the  larger  the  corfe  the  greater  the  obstruction  to  the 
ventilation  of  the  pit. 

When  the  brattice  leaks,  the  fresh  air,  descending  by  one-half  of  a 
shaft,  escapes  through  the  openings  into  the  other,  and  impedes  the 
veutilalion  to  an  extent  proportionate  to  the  amount  of  leakage. 

Plate  III. —  General  Illustrations  referred  to  in  the  Remarks  on  the 
Habitations  and  Occupations  of  Coal  Miners. 

Fig.  1  (Plan)  is  an  explanatory  illustration,  showing  the  comparative 
purity  of  air  at  its  entrance,  and  its  vitiated  condition  as  it  leaves  the 
mine.  The  greatest  difference  is  observed  in  the  amount  of  exertion 
and  fatigue  which  the  system  can  bear  in  the  fresh  air,  and  that  which 
can  be  sustained  by  those  who  are  always  labouring  in  the  vitiated  air. 

Fig.  2  (Plan)  shows  the  usual  course  adopted  in  numerous  mines, 
and  the  splitting  of  the  local  current  into  three  different  branches, 
which  coalesce  again  in  their  progress  through  the  mine. 

P'g-  3  (Plan)  will  explain  to  those  who  may  not  have  studied  the 

vol.  tr.  e 
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minute  details  connected  with  the  working  of  a  mine  that  according  to 

Z\ZTcX^J"^  o!  the  power  of  the  current  b,  the  extent 
the  mtercepuuu.  ui  branch  off  into  other  channels,  ine 

to  which  ,t  -y  be  Pe.m  ted  t    branch  o*    ^  ^  ^  ^ 

channels  4,  6,  %      °>  iUU  ,     nrno.ress  0f  a  r.  Every 

successively  less  and  le"  &vo«ab le  to  the  prp^ss  | «  £ 

channel,  in  proportion  to  the  oth »  ^°n^  ,  '  of  gunpowder 

I  "blastto"  a° iiKwS^WllpJ^  com- 
^t^SdtKy  Dillon  of  fire-damp  or  carbonic  acid, 
E^£jS&3^  Lre  vitiated,  and  more  oppress.ve  to  the 

*0$£'t&*a)  illustrates  one  of  the  great  objects  which  it  is  desirable 
many  small  sliatts,  or  a  great  q,      shafts  beine.  sunk  in 

TEE  ^seVci—ces  a  perpetual  fa**  ^ 

separate  ex.     j     n  independent  channels. 

"  The         obfeTi. fiery  pits  must  be,  to  secure  safety  in  the  work- 

•n o,    Sd  a  centra  vitiated  air-shaft  from  a  goaf,  worked  powerfully 

r'^imDirLLt  of  addfc'l  shafts  for  improving  the  ventilation  ol 
2s  renders  them  objects  of  the  highest  practical  nnpor.ance. 

apparatus  descended  with  the  progress  of  the  shall,  tne  0re«H  v 
of  sinking  shafts  might  be  reduced. 

Plate  IN. -General  Illustrations  of  the  Progress  of  Ah-  in  Schools 
where  it  was  found  most  offensive. 

is  i  sir  ^.^p.tigSS 

elevated  platform.  The  figures  are  not  drawn  to  scale,  buj t  „  J 
recollection  of  the  circumstances  of  the  case  as  I  found  mem 
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animation.  The  windows  marked  on  the  plan  indicate  those  that  were 
open. 

Figs.  3  and  4.  (Plan  and  Section.)— These  point  out  the  progress  of  air 
from  a  school  in  Sandgate,  Newcastle,  which  formed  the  only  source  of 
supply  to  a  school  for  junior  pupils  above  it. 

Figs.  5  and  6.  (Plan  and  Section.) — These  point  out  the  general 
condition  of  air  in  schools  ventilated  by  windows  alone. 

Plate  V. —  General  Illustration  of  Fire-places. 

The  figures  in  this  plate  show  the  lisdal  progress  of  air  in  a  well 
and  in  an  imperfectly  constructed  fire-place,  and  they  are  introduced  to 
show  more  precisely  than  mere  verbal  explanations  the  leading  circum- 
stances that  should  be  kept  in  view  in  determining  the  ventilation  to 
be  sustained  in  any  apartment  where  afire-place  is  in  action.  Return- 
ing smoke,  particularly  when  fires  decline  and  the  supply  of  fresh  air  is 
imperfect,  is  a  frequent  cause  of  a  vitiated  and  oppressive  atmosphere 
in  the  habitations  of  the  northern  district;  but  not,  perhaps,  to  the 
same  extent  as  in  other  places,  from  the  more  powerful  fires  Usually 
sustained,  and  the  greater  moving  power  accordingly  which  the  chim- 
ney-flues acquire.  The  greater  the  reduction  in  the  chimney-flue,  in 
proportion  to  the  amount  of  fuel  consumed,  the  less  the  offensive 
draught  in  the  immediate  vicinity  of  the  fife-place.  The  greater  the 
amount  of  air  heated  by  the  fire-place  before  entering  the  room,  the  less 
objectionable  will  its  movement  be  in  its  progress  through  the  apart- 
ment.   (See  pages  37  and  38.) 

In  figs.  1,  2,  3,  4,  «,  indicates  the  entrance  of  air  by  a  special  flue. 

b,  the  warming  chamber. 

c,  a  porous  dado,  receiving  the  warm  air  and 

distributing  it  through  the  apartment. 

d,  a  direct  supply  to  the  fire. 

e,  a  moveable  blower. 
f\  the  fire-flue. 

g,  regulating  fire- valve. 

h,  the  ash-pit,  closed  at  all  times  in  front  of  the 

fire-place,  except  on  removing  ashes. 
In  this  fire-place,  iron  is  avoided  in  immediate  contact  with  the  fuel, 
wherever  it  is  practicable,  with  a  due  reference  to  the  structure  of  the 
grate. 

Figs.  5,  6,  7,  and  8  point  out  one  of  the  most  common  forms  of  de- 
fective arrangements  in  the  construction  of  grates,  intended  to  diminish 
excessive  draught  at  the  fire-place  ;  o  indicates  iron  in  the  grdte  k  to 
an  extent  that  prevents  brilliant  combustion,  and  renders  the  fire  prone 
to  be  extinguished  sooner  than  in  those  cases  where  the  tuel  is  in  con- 
tact with  bricks  or  fire-clay  lumps;  m,  the  valve,  which  is  generally 
fhut,  and  n  the  opening  by  which  the  products  of  combustion  usually 
escape,  the  position  of  the  inclined  plane  on  either  side  favouring  the 
discharge  of  vitiated  air  into  the  apartment. 

Plate  VI.—  General  Illustrations— continued.  Miscellaneous  Figures. 
Movements  in  the  external  Atmosphere.     Ventilation  of  Gas-lamps. 
Pig.  1  points  out  the  movement  of  vitiated  air  from  a  fiery  heap, 
when  the  atmosphere  is  comparatively  calm,  the  ascending  products  of 

e  2 
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,     .  •     ;„  pver-varvin"-  circles  to  the  level  of  the  ground, 

at  once  by  diffusion  W.  «»  ^""''"thfc  "vitiated  air  is  prone  to  be 
Fig.  2  i>U.»tra«s  the  man  ^  ^  it 

beaten  down  into  the  valley  oiui  j  >  i  h  wh  ch  mlght 
at  a  considerable  d^o^t^^^.^  ^  tQ  flQW 
have  been  at  first  anticipated,  and  pe tmi  »  °  Jof  vitiated  air 

at  right  angles  to  the  pure  a,r  above  T  movem  ,  ^  ^  .  ^ 
may  be  traced  in  innumerable  street  '>  la     '    1  of  aiV  observed  on  one 

f[tbeventi.»ti„n  of  gas-b-ers, nay ^ ^  ^"^^ 
me„t  in  the  manner  md.cated  ,„  ^  <?^'<Um«i  „*wi  into 

S^S^"^iH^fkn« 
o?her  protected  table  to  a  similar  flue,  whose  P°w*r  dified 

to  soeh  ventilated  burners     To  obvate  th  s the  rad md 
recommended,  in  which  union-jets  are  so  a,  a nged  that  a  p 
stnokeless  flame  ^'J^f^XI^I  to  various  ways, 
,o  the  number  employ  d-  J^^Jt,,  the  plans,  figs.  6  and  8  . 

cation  of  atmospheric  air. 

Plate  VII.—  General  illustrations— continued. 
The  greater  number  of  the  cases  explained  in  this  and  the  following 
«WS  itlusSe  the  leading  circumstances  connected  with  ventilation 
Cwhict  m   auentfon  was  directed  by  members  of  the  local 
n  Txamining  individual  apartments   already  bu.lt,  ™* 
of  the  natur°e  of  the  inquiries  usually  made  durmg  the  "J 
visit,  and  the  varied  and  limited  measures  which  different  mcuv 

"'iST-No  stress  can  be  permitted  at  the  sides,  and  no  egress 
abo^eTthe  common  fire-place  is'all  that  is  available  for  the  discha  g 
of  air/and  it  cannot  be  pierced  above  the  ?^J?ff^tg^ 
may  be  made  opposite  the  fire-place,  but  it  cannot  be  higher  than 

fC  J^Fig^W.-The  ventilation  will  never  be  satisfactory  if 
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the  room  is  crowded.  The  progress  of  the  air  will  be  directly  from 
the  ingress  to  the  egress  by  the  fire,  at  a  low  level;  unless  revolving 
currents  at  a  higher  level  than  the  chimney-piece  may  or  may  not 
produce  a  sufficient  mixture  with  the  leading  current  below,  to  sustain 
a  proper  atmosphere. 

Case  2. — The  ingress  of  air  can  be  permitted  only  at  the  same  place 
as  in  the  preceding  case,  but  there  is  no  objection  to  subsequent  dif- 
fusion ;  and  it  is  an  object  to  sustain  a  general  movement  of  air 
throughout  the  apartment,  and  to  reduce  to  a  minimum  the  strong 
currents  in  the  immediate  vicinity  of  the  fire-place,  such  as  must 
ensue  in  Case  1.  Superior  apertures  cannot  be  agreed  to  either  for 
the  ingress  or  egress  of  air. 

Ans.  Fig.  2  (Plan). — The  ventilation  will  be  imperfect  to  a  certain 
extent,  as  Tn  the  preceding  case,  from  the  want  of  a  superior  aperture. 
The  ingress  of  fresh  air  by  a  flue,  immediately  adjoining  the  fire-place, 
will  recluce,  in  proportion  to  the  amount  admitted  there,  the  severity 
of  the  current  impinging  on  any  one  near  the  fire.  By  opposing  a 
board  to  the  ingress,  the  entering  air  may  be  diffused  to  any  extent 
around  a  porous  skirting,  according  to  the  amount  of  escape  that  may 
be  permitted  from  it  at  different  places. 

Case  3. — A  single  aperture  alone  can  be  permitted  both  for  ingress 
and  egress  of  air;  it  is  required  io  ventilate  as  much  as  circumstances 
permit,  no  chimney  being  in  operation,  and  doors  and  windows  being 
too  air-tight  to  permit  of  any  discharge. 

Ans.  Fig.  3  (Section).— Let  the  aperture  be  made  at  the  highest 
part,  of  a  magnitude  proportionate  to  the  amount  of  discharge  de- 
manded. A  current  will  enter  in  general  by  the  lower  portion  of  this 
aperture,  while  a  corresponding  current  passes  outwards  by  the  upper 
portion.  This  movement  will  always  be  induced  when  the  air  in  the 
interior  of  such  an  apartment  is  warmer  and  lighter  than  the  external 
atmosphere.  No  ventilation,  however,  can  be  expected  under  such 
conditions,  where  the  atmosphere  within  is  colder  and  heavier  than 
that  without;  the  air  will  then  remain  stagnant,  in  the  same  manner 
as  water  in  a  well.  (In  this  case  were  an  aperture  made  below  alone, 
then  an  interchange  might  be  expected,  as  the  warmer  and  lighter  air 
would  enter  and  ascend,  displacing  the  colder  air  through  the  lower 
part  of  this  lower  aperture.) 

CaSe  4. — Windows  and  doors  cannot  be  used  for  ventilation,  and 
there  is  no  fire-place  nor  spare  flue  accessible;  it  is  required  to  venti- 
late by  natural  movements  a  small  school-room. 

Ans.  Fig.  4  (Section).— Make  an  opening  under  the  window,  and 
diffuse  the  air  permitted  to  enter  by  it  around  the  skirting  in  the 
manner  described  in  Case  2.  Let  a  superior  aperture  be  made  at  the 
highest  accessible  part  of  the  room,  of  an  area  proportional  to  the 
discharge  required.  The  ventilation  will  be  powerful  or  indifferent, 
according  to  temperature  within  and  without. 

Case  5.— Diffusion  can  be  obtained  extensively  at  the  skirting. 
Objections  are  entertained  against  any  superior  aperture  in  the  outer 
wall;  the  chimney  has  a  powerful  draught;  it  is  required  to  carry  oft 
air  by  a  superior  aperture,  as  well  as  by  that  which  the  common  fire- 
place presents. 

Ans.  Fig,  5  (Section).— Pierce  the  chimney  in  the  upper  part  or 
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the  wall,  near  the  ceiling;  lef  the  aperture  be  defended  from  fire  or 
heated  air,  and  capable  of  being  shut  absolutely  a„-t,ght  by  a  metal 
valve,  which  can  be  so  Securely  fixed  in  its  place  as  to  prevent  all 
return  of  heated  air  on  any  extreme  occasions  when  tlus  may  be  apt 
to  take  place,  or  such  recoil  as  may  ensue  when  the  fire  declines,  and 
becomes  nearly  extinguished,  and  the  power  of  the  chimney  is  propor- 
tionally reduced.  Let  a  copious  ingress  of  air  be  always  ma.nta.ned, 
so  as  to  satisfy  the  demand  of  the  fire-place  and  of  the  d.scharge  by 
the  aperture  near  the  ceiling.  Though  the  chimney  has  r t  power ful 
draught,  the  ventilating  aperture  will  work  well  or  ind.ie.enth 
according  to  the  supply  of  air,  and  the  temperature  with.n  and 

W'CW6.  Fi^.  6  (Section).  If  the  supply  of  air  be  too  small,  though 
it  may  be  traced  entering  at  the  proper  aperture  j  if  the  fire  be  joo 
strong,  and  the  opening  immediately  abpve  the  grate  be  uncontrol  ed 
by  a  valve;  and  still  more,  if  the  aperture  near  the  ceding  be  too 
large,  then  a  dangerous  recoil  is  prone  to  ensue,  as  indicated  in 

"This  in  reality  is  only  a  variety  of  one  of  the  most  common  move- 
ments of  air  when  back-smoke  vitiates  the  atmosphere  of  any  apart- 

mCCase  7.— A  cellar  is  provided  with  a  fire-place  ;  no  diffusion  can  be 
permitted  at  the  sides  below,  from  the  manner  in  which  they  are  occu- 
pied :  the  fire-place  is  indifferent,  and  very  apt  to  smoke  from  the 
manner  in  which  the  chimney-top  is  exposed  to  local  externa}  Currents  ; 
a  fire  is  in  constant  use.  It  is  required  to  obviate  the  recoil  lrom  the 
chimney,  and  to  provide  suitable  ventilation. 

Ans.  Fig.  7  (Section).— Let  the  opening  between  the  top  of  the  fire 
and  the  chimney-piece  be  diminished  as  much  as  possible  and  admit 
air  at  a  superior  aperture,  diffusing  it  on  entering  at  the  ceiling. 

CclSe  8.— It  is  required  to  sustain  at  all  times  a  steady  and  uniform 
ascending  current  through  an  apartment,  where  it  is  important  not  o 
admit  air  at  the  level  of  the  ground,  and  where  it  is  impossible  to  apply 
mechanical  power,  or  to  carry  an  elevated  chimney  to  any  considerable 
heinht  above  the  level  of  the  ceiling.  , 

Ans.  Fig.  S  (Section).— Let  air  be  taken  in  by  an  opening  at  the 
highest  accessible  altitude;  let  two  tubes  be  formed  withm  the  apart- 
ment, the  first  to  convey  the  air  from  the  ingress  to  the  floor,  where  it 
may  be  diffused  to  the  desired  extent,  and  the  second  to  convey  it  irom 
the  ceiling  to  the  fire-place,  f,  where  a  gas-light,  a  fire,  an  oil-lamp,  a 
steam-pipe,  a  hot-water  coil,  a  stove,  or  any  other  source  ot  heat  may 
be  applied  to  sustain,  without  interruption,  the  required  movement. 

Plate  VIII.—  General  Illustrations— continued. 

Case  9.— It  is  required  to  introduce  warm  air  into  an  apartment, 
and  no  means  are  to  be  allowed  beyond  those  that  can  be  introduced 
in  the  structure  of  an  open  fire-place. 

Ans.  Fig.  1  (Section),  and  Fig.  2  (Plan).- Let  the  fire-place  be 
constructed  in  such  a  manner  that  air,  entering  from  without,  must 
necessarily  pass  across  warm  bricks,  or  through  any  chamber  provided 
in  forming  the  fire-place,  before  it  enters  the  body  of  the  room. 
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Very  complete  arrangements  for  effecting  this  have  been  introduced 
in  many  grates,  and  have  been  sometimes  combined  with  the  general 
ventilation  of  the  apartment.    (See  Plate  V.) 

Cc(Se  10. — It  is  required,  in  an  ordinary  apartment,  where  the 
chimney-flue  cannot  be  touched  in  consequence  of  a  tendency  to  smoke, 
to  combine  the  advantages  of  a  superior  discharge  with  those  of  an 
open  fire-place,  reducing  the  current  in  the  vicinity  of  the  fire-place  to 
as  great  an  extent  as  may  be  practicable. 

Ans.  Fig.  3  (Section).— Let  a  free  ingress  for  general  ventilation  be 
permitted,°with  all  the  diffusion  that  circumstances  will  permit;  let  a 
separate  supply  of  air  be  given  in  the  immediate  vicinity  of  the  fire- 
place, as  ample  as  the  fire  can  consume,  allowing  for  the  great  expan- 
sion which  the  air  undergoes  in  its  progress  to  the  chimney  ;  let  the 
open  space  between  the  chimney-piece  and  the  grate  be  reduced  as 
much  as  is  compatible  with  a  free  use  of  the  fire  ;  let  the  valve  in  the 
chimney-flue  (immediately  above  the  chimney-piece),  close  to  this  flue 
as  mu  ch  as  is  consistent  with  the  removal  of  the  products  of  combus- 
tion, and  the  power  with  which  it  may  be  required  that  the  fire  shall 
burn  ;  by  a  spare  flue,  or  some  other  superior  aperture,  let  the  vitiated 
air  be  carried  off  above  and  discharged,  but  not  in  the  immediate 
vicinity  of  the  chimney-top,  where  the  fire-flue  terminates. 

Case  11. — It.  is  required  to  ventilate  powerfully  one  end  of  an 
apartment  near  the  fire-place,  but  to  sustain  the  atmosphere  in  the 
rest  of  the  apartment  with  no  more  ventilation  than  that  which  is 
induced  by  the  more  gentle  and  secondary  movements  that  are  conse- 
quent on  indirect  ventilation. 

Ans.  Fi<r.  4  (Plan). — Let  the  ingress  be  so  arranged  that  the  direct 
progress  of  the  air  between  it  and  the  discharging  fire-place  shall 
involve  the  space  where  the  greatest  ventilation  is  desirable.  The 
movement  is  less  in  every  other  portion  of  the.  apartment,  according 
to  its  distance  from  the  leading  current,  and  may  be  proportionally 
charged  with  bad  air. 

Case  12— The  ventilation  effected  by  crevices  in  doors  and  windows 
is  as  much  as  can  be  permitted  ;  every  thing  would  be  satisfactory  were 
it  not  for  the  occasional  return  of  vitiated  air  from  the  stove. 

Ans.  Fig.  5  (Section),  and  Fig.  6  (Plan).— Permit  a  larger  ingress 
of  air,  so  that  the  stove  may  have  a  sufficient  supply,  or  adjust  valves 
so  as  to  prevent  return  ;  and,  if  it  should  be  required  to  dispense  with 
valves  altogether,  and  to  sustain  an  atmosphere  perfectly  free,  from  all 
return,  let  an  opening  be  established  to  supply  the  stove  with  fresh  air 
from  without,  so  that  at  times,  however  feeble  the  current  may  be,  any 
returning  movement  shall  neither  arrest  the  progress  of  combustion 
nor  be  the  cause  of  any  ingress  of  vitiated  air  into  the  apartment. 

In  stoves,  constructed  in  this  manner,  the  products  of  combusion, 
except  where  the  fire  is  kindled  or  fed,  may  be  considered  as  hermeti- 
cally excluded  from  the  apartment.  In  many  buildings  in  northern 
counties  they  are  kindled  and  fed  from  without,  where  there  are  appro- 
priate corridors  or  passages. 

Case  13.  Fig.  7  (Section). — The  ascending  products  of  combustion 
from  gas-lights  cause  a  corresponding  descent  of  vitiated  air,  with 
which  the  head  and  superior  extremities  may  be  surrounded,  though 
the  feet  are  bathed  in  a  cold  atmosphere.    It  is  required  to  carry  off 
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these  products,  so  that  the  air  shall  be  no  more  contaminated  by  them 
than  if  they  were  not  formed  within  the  apartment. 

Ans  Fi"-  8  (Section)— Let  a  superior  ventilation  be  established  to 
such  an  extent  as  to  involve  and  carry  away  all  the  products  of  com- 
bustion or  let  burners  be  arranged  in  such  manner,  or  provided  with 
appropriate  tubes,  securing  them  as  effectively  as  a  good  chimney-flue 
withdraws  the  products  of  combustion  from  a  common  fire. 

Plate  IX.—  General  Illustrations — continued. 

Case  14  (Fi»-  1) —Perpetual  headache  is  observed  in  the  lower 
and  inner  apartments  of  houses  forming  part  of  a  court,  surrounded 
on  every  side  by  lofty  buildings,  and  accessible  only  by  a  very  narrow 

entrance-  .,  , 

Ans  —This  case  is  incurable,  except  by  opening  the  court  so  as  to 
admit  of  free  external  ventilation,  or  by  supplying  these  lower  apart- 
ments with  air  by  channels  from  without  the  court;  for,  except  on 
those  occasions  when  a  comparative  calm  permits  the  free  and  slow 
ascent  of  products  of  combustion  from  surrounding  chimneys,  the 
court  is  always  subject,  in  whatever  way  the  wind  may  blow,  to  the 
precipitation  of  these  products,  whether  visible  or  invisible,  passing 
currents  causing  them  to  descend  on  one  side,  while  they  ascend  and 
escape  on  the  other.  Endless  modifications  of  such  movements  may 
be  observed,  and  very  marked  instances  of  long-continued  headache, 
oppressive  debility,  and  lowness  of  spirits,  have  been  traced  to  those 

C*UCase  15  Fi«-  2  (Section).— Two  school-rooms  are  heated  by  a 
common  stove  ;°the  upper  one  is  subjected  to  a  local  current  of  great 
intensity,  which  dashes  rapidly  to  the  ceiling  as  it  passes;  the  lower 
school  kins  little  benefit  from  the  stove,  except  the  rad.at.on  from  the 
externa?  surface  below,  giving  local  intensity,  instead  of  a  general  and 

equal  warmth.  .  ~ 

Case  16  Fig.  3  (Section).— This  case  indicates  an  arrangement,  ot 
a  much  more  complete  and  effective  nature,  both  for  economy  of  fuel, 
and  for  the  supply  of  air  in  one  of  the-  simplest  forms  of  schools. 
From  a  horizontal  stove,  an  iron  tube  traverses  a  fire-proof  air  cham- 
ber terminating  in  an  upright  chimney,  the  stove  being  constructed  m 
the'same  manner  as  Dr.  Arnott's,  so  as  to  give  extended  surface,  with 
moderate  temperature.  Air  entering  from  above  descends  at  a  distance 
below  the  level  of  the  stove,  before  it  escapes  into  the  general  air- 
chamber.  Diffusion  at  the  sides  reduces  all  severity  of  currents,  and  a 
valve  in  the  central  discharging  aperture  above  regulates  the  amount 

of  movement.  . 

Case  17.  Fig.  4  (Section).— This  case  represents  a  school-room, 
and  the  house  of  the  schoolmaster  below  it,  warmed  by  a  central  stove 
in  the  passage,  the  influx  of  air  being  at  all  times  open  so  as  to  attord 
an  ample  supply,  the  amount  of  movement  through  the  school  or  he 
apartments  below  it  being  regulated  by  the  adjustment  of  valves  in  the 
discharging-  apertures. 

Case  18.  Fig.  5  (Section)-— This  figure  indicates  the  adjustments 
for  an  infant  school,  where  it  is  required  to  supply  warm  air  by  the 
rising  steps,  cold  air  from  the  opposite  end  of  the  school,  or  cold  mr 
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from  both  ends  at  the  same  time,  according  to  the  state  of  the  external 
atmosphere. 

Case  19.  Fig.  6  (Section). — Indicates  the  discharge  of  carbonic 
acid,  such  as  was  observed  in  one  of  the  apartments  referred  to  in  the 
local  Reports.    (See  page  11.) 

Plate  X. —  General  Illustrations — continued.  Ventilation 

of  Schools. 

Case  20. — Three  school-rooms,  accessible  by  a  central  external 
staircase,  are  destitute  of  all  means  of  ventilation ;  it  is  required  to 
introduce  the  most  simple  and  economical  arrangements  that  are 
practicable  for  relieving  them  of  the  severe  evils  to  which  they  are  sub- 
jected. 

Ans.  Fig.  1  (Section). — Make  openings  (a)  (a)  (a),  capable  of 
being  controlled  by  valves,  and  let  the  entering  air,  instead  of  bursting 
abruptly  inwards,  be  forced  into  a  channel  of  diffusion,  formed  round 
the  skirting.  The  entrance  alone  may  be  sufficient,  breaking  the  im- 
pulse of  entering  air  by  a  board  placed  before  it,  if  the  porous  skirting 
cannot  be  provided. 

Construct  three  separate  discharging-tubes  (b)  (b)  (b),  proceeding 
from  the  ceiling  of  each  apartment,  the  escape  of  vitiated  air  through 
them  being  controlled  by  valves,  which  may  consist  merely  of  wooden 
flaps,  elevated  or  depressed  by  a  cord. 

Case  21. — In  another  series  of  three  school-rooms,  not  ventilated  by 
any  means,  it  is  found  that  there  are  three  spare  flues,  one  to  each. 
No  openings  for  the  admission  of  air  can  be  made  in  the  external 
walls;  no  diffusion  can  be  given  at  the  skirting. 

Ans.  Fig.  2  (Section). — Supply  the  staircase  freely  with  air  from 
without,  put  a  porous  panel  in  the  doors,  or  frame  doors  altogether 
porous,  break  into  a  spare  flue  immediately  under  the  ceiling  of  each 
room  to  be  ventilated,  and  place  a  valve  there  to  control  the  escape  of 
air.  Cut  off  all  connection  between  these  flues  (f)  (b)  (&),  and  any 
other  apartments.  If  the  stair  be  lighted  with  lamps,  let  all  products 
of  combustion  pass,  as  indicated,  into  a  separate  flue. 

Case  22. — Three  schools  require  the  simplest  ventilation;  no  open- 
ings can  be  made  in  the  external  walls;  only  one  external  discharge 
from  them  all,  and  from  the  stairs,  can  be  obtained. 

Ans.  Fig.  3  (Section). — Supply  the  staircase  freely,  as  in  the  pre- 
ceding case  ;  make  one  external  discharge  (b)  sufficiently  ample  to 
receive  three  independent  branches  (c)  (c)  (c) ;  let  valves  there  regu- 
late the  flow  of  air  through  each  class-room,  and  let  the  stairs  be  pro- 
vided with  porous  doors  to  break  the  force  of  the  entering  currents. 

Plate  XI. —  General  Illustrations — continued.     Ventilation  of 

Houses, 

Case  22.  Fig.  1  (Section). — A  house  is  filled  with  vitiated  air  from 
products  of  respiration  and  combustion,  drains,  and  back  smoke.  The 
rooms  in  the  upper  story  afford  the  principal  supply  of  fresh  air  by 
their  chimneys,  no  other  source  being  open.  The  great  consumption 
of  the  kitchen  enables  it  to  draw  largely  from  the  passage,  which  again 
receives  its  supply  from  the  rooms  above.    While  these  more  general 
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movements  proceed  in  the  manner  indicated  by  the  arrow?,  local  cur- 
rents are  developed  in  the  other  apartments  by  lamps  and  fire-places, 
as  well  as  by  individuals  respiring  the  vitiated  air,  and  these  ani  also 
indicated  by  the  arrows.  It  is  required,  during  the  progress  of  altera- 
tions when  the  house  is  nearly  rebuilt,  though  the  same  general 
arrano-ements  are  retained,  to  make  provision  for  such  movements  or 
air  as°can  be  effected  with  the  aid  of  a  single  stove,  and  a  gas-lamp  in 
the  channel  for  discharge.  . 

Ans  Fi"-.  2  (Section).— Let  an  Arnott's  stove,  or  any  equivalent 
apparatus,  be  placed  in  the  lower  part  of  the  staircase,  and  let  air 
enter  so  freely  that  it  is  continually  flooded  with  a  warm  atmosphere, 
tending  from  its  warmth,  to  escape  upwards  wherever  an  aperture  is 
permitted  Establish  communications  between  the  passage  and  each 
apartment  to  be'ventilated  ;  let  them  not  open  abruptly  into  the  apart- 
ment, but  with  such  diffusion  as  may  be  required.  Let  valves  am 
appropriate  channels  regulate  the  discharge  from  each  apartment;  let 
them  all  unite  in  a  general  hot-air  chamber  in  the  root,  and  let  an 
additional  valve  control  the  general  discharge.  Let  the  drains  be 
trapped,  and  a  ventilating  flue  receive  such  products  as  might  otherwise 
be  discharged  into  the  rooms. 

Plates  XII.  and  XfH.—  General  Illustrations— continued.  The 
Atmosphere  of  Churches. 

Case  24.  Fig.  1  (Section). — A  church  has  no  warming  apparatus, 
no  systematic  means  of  ingress  or  egress  of  air  beyond  doors  and 
windows  ;  local  currents  prevail  so  extensively  in  winter  from  cold 
o-lass,  even  when  doors  and  windows  are  shut,  that  the  greatest  objec- 
tions and  prejudices  are  entertained  against  any  supply  of  air.  Chil- 
dren in  a  second  gallery  respire  only  the  vitiated  air  proceeding  from 
the  bodv  of  the  church  and  the  lower  gallery ;  they  find  it  impossible 
to  command  their  attention  from  the  slate  of  the  atmosphere,  parti- 
cularly during  the.  evening  service,  and  when  the  lamps  are  lighted. 
A  new  church  is  to  be  constructed  of  similar  dimensions  and  accom- 
modation ;  it  is  required  to  place  the  ventilation  on  such  a  footing  as 
may  be  compatible  with  the  least,  possible  alteration  of  the  design. 

Ans  Fi"\  2  (Section)  shows  one  of  the  simplest  modes  of  making 

the  necessary  arrangements.  The  lowest  part  of  the  tower  admits 
fresh  air  at  A,  to  the  chamber  B  B,  which  is  appropriated  to  the 
o'eneral  diffusion  and  supply  of  air,  as  well  as  to  the  communicating 
of  the  necessary  warmth  in  winter.  Flues  from  B  to  C  C  supply  the 
chambers  under  the  galleries  with  fresh  air.  The  body  of  the  church 
is  supplied  through  the  passages;  separate  channels,  MM,  give  a 
special  supply  to  the  pulpit.  D  D  are  exclusive  gas-burners  dis- 
charo-ing  the  products  of  combustion  by  a  pipe,  E,  in  the  vitiated  air- 
chamiel  F  F.  The  valve  G  regulates  the  discharge  into  the  upper 
part  of  the  tower,  being  worked  by  the  cord  H  H.  The  vitiated  air 
escapes  on  one  or  more  sides  of  the  tower,  as  at  L  L,  according  to  the 
state  of  the  atmosphere. 

Fio-s  3  and  4  (Sections)  illustrate  varieties  in  the  mode  of  supply 
and  discharge  where  there  is  no  tower,  and  where  difficulties  prevent  a 
free  communication  between  the  air-chamber  under  the  floor  of  the 
body  of  the  church  and  the  chambers  under  the  galleries,  winch  are 
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represented  in  fig.  3  as  deriving  their  supply  from  the  external 
atmosphere. 

Plate  XIV. —  General  Illustrations— continued.  House  of  Refuge.-r- 

(Night  Asylum.) 

Case  25.  Fig.  1  (Longitudinal  Section). — Those  occupying  the 
beds  near  an  open  window  complain  bitterly  of  the  current  of  cold  air 
which  pours  directly  down  upon  them.  This  current,  after  passing 
over  those  occupying  the  other  berths  on  the  floor,  forms  the  only 
supply  given  to  those  occupying  the  upper  floor.  The  air  escapes 
from  one  ventilator  in  the  ceiling  of  the  upper  apartment  into  an  ice- 
cold  roof,  where  local  eddies  often  return  a  portion  of  the  vitiated  air, 
the  rest  being  discharged  above.  It  is  required  to  make  a  better 
arrangement  with  such  limited  means  as  are  available  for  the  pur- 
pose. 

Ans.  Fig.  2  (Longitudinal  Section). — Let  air  be  permitted  to  enter 
by  louvres  at  the  staircase,  where  it  shall  be  at  the  greatest  possible 
distance  from  the  nearest  sleeping-berths.  Let  any  small  stove,  or 
other  source  of  heat  provided,  be  placed  on  the  floor  at  the  foot  of  the 
stairs,  if  practicable,  and  let  a  porous  texture,  at  a  short  distance  from 
the  louvres  that  permit  the  entrance  of  air,  give  still  greater  diffusion, 
and  break  the  force  with  which  it  enters.  Nothing  does  better  for  thfs 
purpose  than  the  very  cheap  material  on  which  paper  is  usually 
pasted,  where  it  is  not  fixed  directly  on  the  wall,  and  which  is  com- 
monly sold  under  the  name  of  scrim  in  London.  Provide  a  separate 
discharge  of  vitiated  air  from  the  lower  room,  connect  it  with  the  dis- 
charge from  the  upper  room  by  a  tube  terminating  in  the  external  dis- 
charge on  the  roof.  Let  two  valves  be  provided,  by  the  due  manage- 
ment of  which  the  circulation  in  each  room  may  be  regulated. 

Plate  XV.: — General  Illustrations — continued.     The  Atmosphere 
in  a  badly  Ventilated  Factory. 

Case  26.  Fig.  1  (Section). — The  atmosphere  in  a  crowded  factory 
is  offensive  in  every  place  from  the  perpetual  influx  of  gaseous  products 
from  a  large  cesspool,  which  never  ceases  to  discharge  its  noxious 
emanations  through  openings  in  the  seats  provided  on  every  floor  for 
the  convenience  of  those  at  work.  The  air,  passing  through  open 
windows  in  the  staircase,  is  subject  to  perpetual  fluctuations,  some- 
times entering,  and  at  other  times  passing  outwards,  according  to  the 
inclination  of  the  wind  and  the  state  of  the  atmosphere  within  the 
factory.  It  is  required  to  correct  this  source  of  nuisance  and  oppres- 
sion. 

Ans.  Fig.  2  (Section). — Establish  a  communication  between  the 
upper  part  of  the  cesspool  and  the  furnaces  of  the  boiler;  or,  if  the 
chimney  be  powerful,  the  communication  may  be  led  directly  into  it. 
Make  small  openings  in  the  upper  part  of  every  closet,  and  if  no 
apparatus  he  provided  at  the  seats,  let  the  channel  be  sufficiently  large 
to  command  a  descending  current  from  every  closet.  Let  the  windows 
in  the  staircase,  the  doors  there,  and  the  doors  to  the  closets  be  at  least 
so  far  opened  as  not  to  prevent  the  effective  operation  of  the  discharging 
flue  from  any  deficient  supply  of  air.     Cut  off  all  communication 
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between  the  descending  soil  and  air-pipe  and  the  external  atmosphere 
excepting  such  as  is  maintained  through  the  under-ground  flue.  The 
illustration  given  does  not  extend  to  any  systematic >  means  of  vent.la- 
ior ^  though  it  would  not  be  difficult  to  connect  his  with  the  means 
employed  were  the  soil-pipe  conveyed  directly  downwards  into  he 
cTssVool    the  air-passage  being  made  large,  as  represented  ,n  the 
Se  so  hat  the  general  ventilation  might  be  assisted  by  the  extent 
fogwhiX the  closefs  are  made  a  channel  for  the  escape  of  an.  In 
10  wnicu i       Wever   in  o-eneral,  the  ventilation  necessary  is  so 
^^ttoS»  of  the  materials  used,  the  operations  carried 
on  and The  numbers  crowded  in  a  given  space  that  this  illustration  ,s 
not  intended  to  apply  to  the  subject  generally,  ^^^iffv 
evil  pointed  out,  which,  in  numerous  cases,  is  one  of  the  prmc.pal,  if 
not  the  leading  cause,  of  the  vitiated  air  which  prevails  in  them. 
Pr  itf  XVI  —  General  Illustrations— continued.  Ventilation  of  Fac- 
tories where  Mechanical  Impurities  contaminate  the  Atmosphere. 
Case  27.— No  sources  of  impurity  in  the  atmosphere  lead  more 
frequently  to  fatal  and  injurious  consequences  than  those  where  sd.ceous 
or  metallic  dust  is  suspended  in  the  air,  and  is  inhaled  during  the  pro- 
cess of  respiration.    The  movement  of  air  can  be  commanded  w, 
facility  in  any  direction ;  it  may  be  made  to  ascend  or  descend,  or  to 
bu  sue  any  literal  course  that  may  be  required.    It  is  as  easy  to  lay 
hold  of  and  withdraw,  by  suitable  arrangements,  any  atmospheric  im- 
purity at  its  source,  as  it  is  to  direct  a  stream  of  water  with  a  flexible  hose 
upon  any  point  where  it  may  be  desired  that  it  should  impinge.  Tne 
figures  in  Plate  XVI.  indicate  the  general  disposition  and  arrangement 
most  desirable  for  one  of  the  severest  cases  of  injury  from  mechanical 
impurities,  namely,  that  which  is  presented  in  the  preparation  of  m di- 
spones.   The  French  burr-stone,  of  which  they  are  made,  is  a  cellular 
horn-stone,  which,  at  every  stroke  of  the  chisel    gives  off  a  cloud  of 
siliceous  dust,  which,  when  respired  in  the  usual  manner   along  with 
he  atmospheric  air  in  which  it  is  suspended,  injures  the  lungs  and 
produces  early  death  in  proportion  to  the  extent  of  the  exposure  No 
cases  are  more  melancholy  than  those  that  may  be  observed  in  sue 
manufactories.    Thus  the  preparation  of  the  means  for  reducing  to  a. 
accessible  form  the  principal  necessary  and  support  of  life,  brings 
disease  and  premature  death  to  those  engaged  in  this  openttion. 

Fi-  1  (-ransverse  section),  fig.  2  (longitudinal  section),  an  1  fig.  3 
(plan),  show  the  ingress  of  fresh  air  by  (a),  the  vitiated  air-channels 
(£),  the  individual  apertures  (c),  which  convey  the  siliceous  dust  to  the 
ventilating  tubes  (/),  the  ventilating  shaft  (rZ),  and  an  opening  into  it 
reflated  by  a  valve  for  the  general  ventilation  of  the  workshop. 

Fi"  4  shows  a  special  ventilating  tube  («)  for  withdrawing  the 
siliceous  dust  produced  in  dressing  the  mill-stone,  resting  on  the  sup- 
port(ft),  after  the  pieces  of  which  it  is  composed  shall  have  been  joined 

10  Fi-GI5  shows  the  general  arrangement  of  the  ventilating  shaft  (/). 

A  hot-water  apparatus  («)  (J)  (•),  commanding  the  nec^sarj >  drew^ 
in  winter,  and  heating  the  air  that  supplies  the  workshop;  (flr).a  no re 
powerful  fire  to  be  used  in  warm  weather,  and  in  all  cases  when  the 
ventilation  by  the  hot-water  apparatus  may  not  be  sufficient. 
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Plate  XVII.—  General  Illustrations—continued.    Application  of  a 

Decomposing  Furnace. 

The  fio-ures  in  this  illustration  point  out  the  manner  in  which  a  de- 
composing- furnace  may  be  applied,  not  only  to  particular  boilers,  pans 
or  cisterns,  but  also  so  as  to  control  the  emanations  from  all  stores  and 
the  o-eneral  atmosphere  within  the  manufactory,  so  that  nothing  what- 
ever shall  escape  from  it  except  the  ordinary  products  of  combustion. 
It  is  considered  that  when  the  facility  with  which  such  arrangements 
can  be  carried  into  execution,  as  well  as  the  perfection  which  they  have 
attained,  and  the  endless  adaptations  of  which  they  are  susceptible 
become  more  generally  understood,  the  amount  of  nuisance  both 
within  and  without  numerous  factories  will  be  greatly  diminished,  and 
that  there  will  be  less  hesitation  in  enforcing  the  existing  laws  against 
nuisances  in  towns  and  populous  districts  where  no  attempt  is  made  to 
reduce  great  and  acknowledged  evils. 

Plate  XVIII.—  General  Illustrations— continued.  Apparatus  for 
Condensing  or  Decomposing  noxious  Emanations,  not  destructible 
by  a  red-hot  Fire,  with  access  of  Atmospheric  Air. 

The  varieties  of  apparatus  and  materials  available  for  this  purpose 
differ  as  much  as  the  circumstances  under  which  they  require  to  bs 
applied. 

F>.  1  shows  the  progress  of  fumes  through  porous  or  broken  solids 
by  which  they  are  condensed  and  retained. 

Fig.  2  illustrates  another  mode  of  proceeding,  the  fumes  being  de- 
composed, condensed,  or  changed  into  new  products,  by  passing  over 
materials  disposed  in  trays,  descending  in  the  form  of  a  shower,  or 
discharged  in  the  form  of  vapour  escaping  from  a  steam-pipe,  by  which 
they  are  so  chemically  altered  as  to  be  no  longer  injurious. 

Fi°\  3  shows  the  application  of  a  material  in  the  liquid  form,  where 
valuable  products  are  condensed,  and  where  mechanical  means  are 
applied  to  sustain  the  current,  instead  of  a  draught  produced  by  fire  or 
steam.  The  screw,  the  fan,  the  pump,  the  bellows,  or  the  precipitation 
of  water,  may  be  used  in  effecting  the  necessary  movement,  machinery 
being  applied,  according  to  the  magnitude  of  the  operations  neces- 
sary. 

Plate  XIX. —  General  Illustrations — continued.  Ventilated 

Steam  Baths. 

These  figures  point  out  the  general  arrangements  necessary  for  ven- 
tilated steam  and  shower  baths. 

It  is  considered  that  in  many  places  the  most  effectual  and  economical 
ablution  may  be  obtained  by  the  introduction  of  steam-baths,  especially 
where  water  is  expensive.  A  limited  supply  of  warm  water,  at  a 
proper  temperature,  is  provided  so -as  to  afford  a  shower-bath,  the 
occasional  use  of  which  during  the  progress  of  the  steam-bath  renders 
cleansing  and  the  use  of  the  flesh-brush  much  more  convenient  than 
in  the  ordinary  water  or  vapour  baths. 
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Plate  XX. — Explanatory  Illustration  of  the  Ventilation  of 
Isolated  Cottages. 

The  great  object,  so  far  as  ventilation  comes  into  play,  is  the  supply 
of  fresh  air,  in  such  a  manner  that  its  impulse  shall  be  broken  and  its 
temperature  elevated  to'  a  greater  or  less  degree,  according  to  the 
facilities  which  may  be  afforded  by  the  action  of  a  single  fire. 

The  different  figures  show  plans  and  sections,  illustrative  of  consi- 
derations fonnded°on  experiments  that  have  been  continued  for  the 
last  12  years,  though  applied  principally,  in  the  first  instance,  in  con- 
nection with  flues  used  for  furnaces  adapted  to  chemical  operations. 
In  these  experiments  it  was  found  that  a  flue,  9  inches  square  and  17 
feet  hin-h,  could  command  four  fire-places,  each  sufficiently  large  for 
any  ordinary  apartment,  were  no  air  permitted  to  pass  into  the  flue 
beyond  what  was  requisite  for  the  combustion  of  the  fuel.  As  a 
..■p'neral  rule,  a  preference  is  given  to  a  flue  9  X  4±r  inches  area,  for  a 
room  about  12  feet  square,  smokeless  fuel  being  used,  and  the  flue 
never  requiring,  accordingly,  to  be  swept.    (See  p.  48.) 

A  hot-press  over  the  fire,  and  the  low  position  of  the  fire-place, 
form  a  substitute  for  the  accommodation  usually  provided  in  the  more 
open  fire-place.  The  warmth  of  the  brick-work  surrounding  the  fire- 
place was  found  to  be  so  considerable,  that  small  ventilating  apertures, 
from  2  to  \\  inches  square,  were  freely  used  at  different  elevations 
above  the  fire-place.  But,  in  the  adaptation  of  arrangements  for  a 
cottage,  the  use  of  brick-work  made  in  large  pieces,  so  as  to  present 
the  various  apertures  required,  and  in  some  cases  the  use  of  a  cast- 
iron  tube,  or  of  tubes  made  of  strong  earthenware,  and  arranged  so  as 
to  be  defended  and  supported  by  the  surrounding  structure,  afford 
advantages  which  are  multiplying  daily  the  facilities  of  structural 
arrangements. 

Fig  1  (transverse  section)  shows  the  ingress  of  fresh  air  to  the  space 
surrounding  the  fire-place,  and  a  channel  for  permitting  the  air, 
warmed  by  coming  in  contact  with  the  brick-work,  to  ascend  to  the 
rooms  above.  On  the  other  side  of  the  fire-place  is  a  receptacle  lor 
coals  and  beyond  it  a  closet,  communicating  by  the  most  simple  form 
of  a' trap  with  a  drain-pipe,  which  may  be  constructed  of  strong 
earthenware,  well  coated  with  pitch,  or  any  other  tight  adhesive  sub- 
stance, so  as  to  render  it  impervious  to  moisture  or  to  gaseous  products 
from  the  decomposition  of  the  refuse  it  contains.  It  is  presumed  that 
a  water-cistern,  and  a  valve  or  cock  upon  the  supply-pipe,,  give  at  all 
times  the  necessary  supply  of  water,  wherever  such  conveniences  are 

introduced.  c  , 

Fi<r.  2  (lon«  itudinal  section)  shows  the  arrangement  of  the  nre-placc 
and  hot-press  above  it,  with  their  openings  into  the  mam  flue,  the  one 
for  smoke  and  the  other  for  the  purpose  of  carrying  off  any  products 
that  mi"ht  prove  offensive  if  allowed  to  escape  into  the  apartmenl. 
BehimUhe  fire-place  is  a  space  formed  in  the  brick-work  of  the  lower 
nart  of  the  shaft,  where  the  air  admitted  to  supply  the  apartments  may 
receive  such  an  amount  of  heat  as  may  be  attained  by  its  contact  with 
the  warm  brick-work.  ,   .  .  , 

In  this  and  the  preceding  figure  the  smoke-lube  is  indicated  m  the 
centre  of  the  shaft,  surrounded  by  the  vitiated  air  which  escapes  from 
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each  apartment  by  an  opening-  near  the  ceiling-,  and  which^  receives 
from  its  contact  with  the  smoke-tube  an  amount  of*  heat  that  increases 
its  ascending  power.  While  the  smoke-tube  passes  directly  through  the 
roof  with  sufficient  protection  to  any  combustible  material,  the  vitiated 
air  escapes  by  openings  at  a  lower  level,  protected  from  the  weather. 
Valves  regulate  the  amount  of  discharge  from  each  apartment. 

Fig.  3  shows  a  plan  of  the  ground-floor,  with  the  base  of  the  central 
chimney  and  the  arrangements  around  it.  The  closet  is  situated  in 
proximity  to  the  kitchen  and  scullery,  so  that  the  refuse  water  may  be 
made  to  pass  through  it  in  its  progress  to  the  drain,  and  sufficiently 
near  the  chimney  to  ensure  the  constant  discharge  of  vitiated  air  from 
the  ceiling.  A  closet  so  arranged  does  not  discharge  vitiated  air  into 
the  cottage  generally,  but  rather  derives  its  supply  from  it.  And, 
though  the  introduction  of  a  closet  in  so  small  a  cottage,  and  where 
space  is  so  valuable,  may  appear  to  some  questionable,  still,  in  a 
medical  point  of  view,  as  well  as  for  other  reasons,  nothing  contributes 
more  to  health  and  comfort  than  the  provision  of  such  a  convenience 
within  a  cottage,  when  it  can  be  well  drained,  well  ventilated,  and  suf- 
ficiently secluded. 

Fig  4  shows  a  plan  of  the  upper  floor,  divided  into  small  apartments, 
it  being  considered  better  that  separate  ventilated  sleeping-berths  should 
be  provided,  however  small,  than  that  one  large  apartment  should  be 
used,  common  to  a  number  of  individuals.  It  will  be  observed  that, 
while  a  good  foundation  is  secured  for  the  central  shaft,  the  wall  at 
different  places  is  so  arranged  as  to  comunicate  a  certain  amount  of 
heat  to  the  principal  apartments  on  the  ground-floor,  as  well  as  to 
communicate  a  moderate  warmth  to  the  stairs  and  the  sleeping-rooms 
above ;  and,  though  this  cannot  be  expected  to  operate  with  any  great 
force  in  severe  weather,  it  will  at  all  times  tend  to  temper  the  severity 
of  the  air  which  may  enter,  and  to  promole  ventilation. 

Plate  XXI. —  General  Illustrations — continued.     Progress  of  Air 
in  Ventilated  Apartments. 

Fig.  1  indicates  progress  of  very  cold  air  entering  an  ordinary  apart- 
ment at  the  skirting,  and  proceeding  to  the  fire-place,  the  air  in  the 
rest  of  the  apartment  being  very  little  affected. 

Fig.  2  shows  a  different  movement,  the  valve  of  the  fire-flue  being 
closed  so  as  to  diminish  the  amount  of  air  conveyed  there,  and  a 
superior  opening  discharging  vitiated  air  at  a  higher  level. 

Fig.  3  points  out  the  more  equal  movement  of  warm  air  entering  by 
the  skirting  and  proceeding  to  a  central  discharge,  no  fire  being  in 
action  to  determine  a  local  current. 

Fig.  4  indicates  the  progress  of  air  entering  under  the  same  circum- 
stances as  in  Fig.  3,  excepting  in  so  far  as  this  progress  is  modified  in 
consequence  of  its  being  at  a  lower,  instead  of  a  higher  temperature, 
than  the  air  previously  in  the  apartment. 

Figs.  5  and  6  give  examples  of  a  still  more  equal  movement  of  air, 
such  as  has  been  occasionally  introduced  in  apartments  for  invalids. 
The  porous  ceiling  in  fig.  5,  and  the  porous  cornice  in  fig.  6,  effect  this 
object,  particularly  when  assisted  by  a  deep  and  porous  dado. 

In  applying  the  preceding  illustrations,  it  will  facilitate  much  the 
consideration  of  individual  cases,  if  it  be  recollected  that  the  ventila- 
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lion  which  is  most  suitable  to  different  individuals  is  greatly  modified 
by  numerous  circumstances,  among-  which  the  following  may  be  no- 
ticed as  more  deserving  of  general  attention.  Details  might  be  inde- 
finitely multiplied,  but  the  more  leading  considerations  alone  require 
attention  in  this  place. 

Tabular  View  of  Circumstances  affecting  the  Supply  of  Air  necessary 
for  different  Individuals  in  any  Apartment. 

I.  General. 

1.  Climate. 

2.  Season. 

3.  Time  of  day. 

4.  Condition  of  the  external  air. 

a.  Temperature. 

b.  Hygrometric  state. 

c.  Electric  state. 

d.  Direction  or  force  of  the  wind. 

II.  Local. 

1.  Natural  position  of  the  apartment  under  consideration. 

o.  Aspect  in  reference  to  the  rays  of  the  sun. 

b.  On  a  mountain  ridge. 

c.  In  a  valley. 

d.  Proximity  to  the  sea. 

e.  Position  in  respect  to  any  other  collection  of  water, 

or  moist  surface,  including  the  nature  of  the  emana- 
tions from  it.  ,  . 
/.  Condition  of  the  soil,  and  vegetation  in  the  vicinity. 

2.  State  of  the  drainage,  natural  and  artificial,  especially  if 

unventilated  drains  discharge  vitiated  air  in  the  vicinity, 
or  in  the  apartment  occupied. 

3.  Form  of  the  building  in  which  it  is  placed,  particularly  in 

so  far  as  it  is  favourable  or  unfavourable  to  external 
ventilation. 

4.  Influence  of  mechanical  or  chemical  impurities  from 

manufactories,  or  deficient  cleansing. 

5.  Position  in  towns  in  respect  to  smoke  or  prevailing  winds. 

6.  State  of  the  cleansing,  particularly  as  affected  by  supplies 

of  water. 

III.  Special. 

1.  Quality  of  air  supplied  from  without. 

2.  Mode  of  adjusting  quantity  supplied  to  varying  circum- 

stances requiring  attention. 

3.  Treatment  to  which  the  air  is  subjected. 

a.  Heating. 

b.  Drying. 

c.  Moistening. 

d.  Purifying. 

c.  Velocity  of  movement. 

/.  Amount  of  diffusion  at  its  ingress. 

g.  Position  at  which  vitiated  air  is  withdrawn. 


of  Air  required  by  different  Individuals. 
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4.  Peculiarities  of  apartment. 

a.  Altitude. 

b.  Materials  of  which  it  is  built. 

c.  Position  of  door  and  windows. 

d.  Single  or  double  windows,  or  glazing. 

e.  Influence  of  furniture  or  other  materials. 

f.  Natural  inclination  of  currents  or  eddies  within  the 

apartment. 
(/.  Mode  of  lighting. 

5.  Crowding. 

a.  Numbers  on  a  given  space. 

b.  Their  position  within  or  without  the  zone  of  each 

other's  respiration. 

IV.  Personal. 

fl.  Condition  of  the  system  at  the  moment,  particularly 
as  exhaling  to  the  external  atmosphere,  or  absorbing 
from  it  in  a  greater  ratio  than  is  compensated  by 
exhalation. 

b.  Temperament. 

c.  State  of  health. 

d.  Age. 

e.  Habits. 

f.  Nature  of  diet;  time  that  may  have  elapsed  since  any 

refreshment  may  have  been  taken. 
(/.  Clothing. 
h.  Exercise  taken. 

h.  Relative   amount  of  pulmonary  or  cutaneous  ex- 
halation.* 
I.  Previous  exposure. 

V.  Dependent  on  occupation,  nature  and  amount  of  labour,  in 

professional  engagements,  trades,  and  in  positions  where 
peculiar  emanations  require  to  be  guarded  against. 

This  department  is  so  extensive  that  very  leading  considerations  can 
alone  be  included  in  the  following  summary. 

a.  Inequality  of  clothing,  and  use  of  non-porous  clothing. 

When  the  professional  engagements,  or  other  circumstances,  lead  to 
inequality  of  clothing,  particularly  where  wigs  and  gowns  give  unusual 
protection  to  the  head  and  the  body  generally,  while  the  feet  may  be 
comparatively  unprotected,  it  is  impracticable,  in  crowded  assemblies, 
to  place  the  ventilation  on  the  best  footing,  both  for  individuals  in  this 
position  and  for  others  not  so  circumstanced,  unless  special  arrange- 
ments be  made  to  meet  both  cases. 

Similar  considerations  apply  in  innumerable  cases  in  the  habitations 
of  the  poor  and  the  dwellings  of  the  rich,  modified  by  an  endless 
diversity  of  details,  but  all  agreeing  in  the  obstacles  presented  to  ven- 
tilation by  the  imperfect  protection  of  the  feet  which  the  nature  of  the 


*  Surai;  individuals  exhale  almost  exclusively  by  their  lungs,  while  in  others  the 
pulmonary  exhalation  of  moisture  at  least  is  altogether  trifling,  compared  with 
what  is  discharged  by  the  body. 
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climate  requires,  where  it  is  not  obviated  by  the  introduction  of  warm 
air  or  the  proper  diffusion  of  cold  air.  Soldiers  wearing  brass  or  steel 
helmets  lar-e  boots  and  gloves,  and  other  non-porous  or  imperlectly 
porous  clothing,  may  be  often  seen  suffused  with  perspiration  on  the 
face  the  escape  of  which  is  so  much  obstructed  from  other  parts  of  the 
body.  Cases  of  death  are  recorded  where  non-porous  clothing  is  still 
more  largely  used. 

b.  Extreme  and  rapid  transitions  of  temperature. 
These  tell  more  severely  upon  many  constitutions  than  almost  any 
other  cause  While  all  persons  are  subject  to  such  transitions  in  passing 
between  the  external  air  and  ordinary  apartments,  it  is  in  chemical 
manufactories  more  especially  that  their  more  severe  operation  is  expe- 
rienced Common  sailors  are  more  exposed  to  extreme  transitions 
than  other  classes  of  persons,  being  often  called  to  leave  their  ham- 
mocks, where  they  are  surrounded  with  hot  and  vitiated  air,  and  to 
expose  themselves  to  the  most  chilling  blasts. 

c.  Mechanical  impurities. 

These  are  of  very  great  variety,  according  as  they  proceed  from  the 
n-eneral  atmosphere  of  any  town  or  district,  or  from  any  special  mate- 
Hals  communicated  to  the  air  in  manufacturing  operations,  loose 
evolved  in  grinding  metals  and  in  making  flour  mill-stones  present 
extreme  cases  of  the  fatal  results  that  ensue  where  effective  ventilating 
arrangements  are  not  adopted.  The  dust  from  vegetable  and  animal 
matters  is  often  highly  offensive,  but  rarely  so  deleterious  as  m  the 
examples  now  mentioned. 

d.  Chemical  impurities. 

These  are  by  far  the  most  abundant  and  frequent  sources  of  impure 
air  in  ordinary  apartments,  in  public  buildings,  in  manufactories,  and 
mines.  The  following  list  contains  a  notice  of  the  more  extreme  cases 
in  which  suffering,  special  disease,  or  general  bad  health,  are  most  apt 
to  arise  from  chemical  impurities  : — 

I.  Mines  charged  excessively  with  variable  quantities  of  carbonic 
acid,  carburetted  hydrogen,  or  smoke  from  gunpowder  used  in  blasting. 

2  Chemical  manufactories  or  class-rooms  charged  with  deleterious 
gases,  mercurial  vapours,  &c.  &c.  Workmen  in  chlorine  manufactories 
sometimes  fall  down  suddenlv,  as  if  they  were  shot,  when  a  blast  ot 
strono-  chlorine  overpowers  them.  The  most  severe  convulsions  are 
observed  in  sal  ammoniac  manufactories,  where  the  workmen  have 
been  exposed  to  sulphuretted  hydrogen  gas  in  less  quantities  than  are 
sufficient  to  induce  immediate  death. 

3.  Offices,  shops,  workshops,  and  other  crowded  apartments,  where 
the  sole  or  principal  source  of  heat  is  derived  from  the  products  ot 
respiration  and  the  combustion  of  gas. 

4.  Bake-houses,  in  which  carbonic  acid  from  the  fermenting  sponge, 
air  from  drains,  heat  from  an  under-ground  oven,  and  vitiated  products 
from  "as  lamps  contribute  to  produce  an  oppressive  and  soponnc 
atmosphere,  that  would  prey  still  more  heavily  on  the  constitution 
were  it  not  for  the  severity  of  the  exercise  which  the  bakers  undergo. 

6.  Printing-ofiices,  when  there  is  an  immoderate  use  of  gas,  low 
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ceilings,  and  no  means  of  heat  except  from  the  gas  lamps  and  products 
of  respiration. 

6.  Coffee-rooms  in  hotels,  more  particularly  those  commonly  termed 
I  The  Travellers'  Room,"  when  without  ventilation,  and  immoderately 
supplied  with  gas. 

7.  Lod»in"--houses  for  the  humblest  classes. 

S.  Public  kitchens  and  private  kitchens  in  large  establishments, 
where  non-ventilated  charcoal  fires,  bad  air  from  drains,  and  local 
draught,  though  producing  much  disease,  are  rendered  milder  in  their 
effects  so  long  as  ample  diet  does  not  derange  the  digestive  functions. 

9.  Store-houses  ot  volatile  ingredients. 

10.  Grave-diggers,  scavengers,  and  persons  employed  in  cleaning; 
drains,  more  especially  when  first  engaged  in  such  work,  and  before 
the  constitution  has,  to  a  certain  extent,  been  acclimated  to  it. 


In  looking  to  rthe  jurisdiction  exercised  by  local  authorities,  there  is 
■  certainly  much  reason  for  believing,  however  imperfect  the  state  of 
sewerage,  drainage,  and  cleansing  may  be  in  individual  towns,  that  the 
•  enormous  extent  of  the  evils  from  such  causes  has  been  intimately  con- 
nected with,  if  not  principally  dependent  on,  a  general  want  of  a  pre- 
i  cise  knowledge  of  their  nature  and  magnitude,  and  the  hopelessness, 
in  general,  among  the  few  who  had  particularly  attended  to  them,  of 
i  the  possibility  of  any  substantial  measure  of  relief.    Many  difficulties 
appeared  inseparably  attendant  on  the  measures  themselves,  passing 
( over  those  arising  from  the  supposed  impossibility  of  obtaining  the  funds 
i  necessary  for  their  execution.    With  such  impressions,  a  fluctuating 
I  Board,  and  no  accurate  knowledge  of  those  extended  schemes  that 
!  have  been  of  late  years  gaining  ground,  as  new  views  have  been  re- 
salized  by  improvements  bearing  on  every  department  of  general  sanatory 
[measures,  there  must  have  been,  for  a  long  period,  little  to  stimulate 
Ihope  or  to  encourage  activity  to  that  extent  that  may  now  be  reasonably 
i  anticipated  when  a  clear  and  connected  view  is  attained,  both  of  the 
i measures  themselves  and  of  the  means  by  which  they  may  be  carried 
into  execution. 

However  great  the  deficiency  of  sanatory  regulations  may  be  in  the 
i northern  districts,  I  am  desirous  of  stating  here,  that,  on  the  whole,  I 
t do  not  consider  the  defects  observed  greater  than  I  have  witnessed  in 
ILondon  and  other  places.  Were  I  to  point  out  any  circumstance  more 
eespccially  severe  in  its  operation,  I  would  refer  to  those  cases  where 
1-large  accumulations  of  refuse  are  permitted  within  close  courts,  and 
^ still  more  to  those  where  one  or  more  rooms  in  individual  houses  are 
^  appropriated  to  this  purpose,  or  rendered  useless  from  the  amount  of 

impurities  that  percolate  into  them. 

It  is  with  great  satisfaction,  however,  that  I  am  enabled  to  record 
there  the  universal  interest  taken  in  the  objects  of  the  Commission  in 
I  the  different  places  visited  in  the  northern  district.    I  should  not  do 

justice  to  the  impression  made  upon  me,  did  I  not  express,  in  the 
i strongest  terms,  the  perfect  cordiality  that  was  universally  manifested 
-in  promoting  the  inquiries  carried  on  in  the  individual  towns,  and  the 
'•zeal  with  which  the  various  subjects  were  investigated  by  the  sub- 
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, ery  seldom  seen  any  object  in  which  ^an,  perso„»  ol  old  oou 

^^iwt  t^&y  considered  by  the  inhabitants  that 
remedies  o  p  larger,  of  a  more  comprehensive,  and  of  more  systemat.c 
character  hU  had,  hitoo  been  introduced,  are  essential  for  any 
ff  euTal  measures  of  relief,  and  they  did  not ^ J 
the  opinion  of  neutral  persons  would  generally  be  desirable  o u  ma, 
S  questions  bearing  on  drainage,  sewerage,  and  the  supply  »t 
SS^S  local  interest  come  largely  into  operat.on ;  nor  wm  he 
niurious  results  unnoticed  which  arose  in  d.flerent  places  from  a  oo 
SS  jurisdiction,  and  from  defects  connected  w,ti  the  constitution 
of  the  present  Local  Board,  or  the  powers  vested  in .  them.  ^ 

In  concluding  these  remarks,  it  is  highly  gratifying  to  me  to  be 
enabled  to  record,  that  in  every  place  visited  an  active ^spirit  of ^im- 
P  ovement  was  manifested,  and  a  great  desire  to  search  and  inquire 
FnTo  the  practicability  of  remedial  measures  for  the  deeply-rooted  evils 
Sit  were1  found  to  be  so  universally  prevalent.  Many  of  the  inquiries 
ma  le  in  eacn  district  had  unfolded  scenes  which  often  were  far  rom 
bet  «•  "enera 11 known  in  the  district  in  which  they  occurred;  and  the 
t  d£J printed  Si  London,  as  well  as  the  queries  and 
by  the  Commission,  have  already  developed  numerous  m.i  o i  nnpio e 
mints  and  many  proposals  for  local  measures,  the  mere  investigation 

which  and  tL'att'ention  thereby  given  to  the  means ^ 
health,  cannot  fail  to  be  attended  with  the  h app.est  re^  tl o ugh  large 
and  comprehensive  combinations  can  only  be  expecte d  .he n  new 
legislative  enactments  shall  have  given  those  res ourc es  wl ich  he.e s 
S,  much  difficulty  in  obtaining  at  present,  to  admit  of  then  being 
generally  appreciated  or  applied. 
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Jriq.  i.  Section 


Kg.  4-.  Section, 


Jig.l.  longitudinal  Sectien  of 'a.  (raMery  or Waste ,  uhere  the  car  is 
shu/nant  shaving  t/ie  relative  levels  cfaxr  nearly  pui-e  ielffw,  of 
aa^onati7ig7nihkcreofa^'ardti^e-deLmp-7f>,  the  rrdddle  a-nd 
el' sunplv  inflammable  o as  above. 
Tig'  2J:  3  Section  and  Tlan  shening  tfie  usual  posttum  of  the  miner  (a) 
zn,  the  Zest  ventilated  .mines  tv7ien,  he  is  often  surrounded  Ivan 
impure  airnx/sphere,Rert4vctltstaJiddzg  the  cvrciileitum  maintained 
around  the  Jtrattoce  near  lain  . 
Tig.  4-.  See/ion-  iHicstratuvq  the  relative positions -  of  'the  Upcast  and 
'Downcast  Shafts  when  formed  in,  the  -pit ,  the  ^extent  to  whiili 
thi :  vemiTatioji is  impeded  dttrinq  the  descent  of  the  tbrfes  in, 
itse,  and  tfee  direct  progress  of  fivsh air  from,   the  Deimcasl 
Shaft  to  the  vitiated  ear  in,  the  Ipcaxt  Sfui/t.  ■  the  Ttfattiee  is 
imjterfeet . 
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Iflz/siraiwn  offfltrprogrm  of  air  in  a  large  School  en, 
Durham  ,  where ,  when  the' wind  iiui/ned  in  the  direr/ion 
indicated  ■  ////■  junior  pupils  seated  on  an  e/emavlplalform, 
where  exposed*  to  a  his/My  vitiated-  edmoffphere/. 


SECTION 

Illustration  of' the  statu  of  the/air  in/a/  School/at Saridgtde , 
jVewim  de-mi/  iyrte  .   TJte  vitiated  air  /  'rem  the  Tower  School 
't 'a>j 'affording  ife  only  supply  to  tite/upper  School  f%) . 


SECTION    ON    A  A . 

/Hunt  ration  of  the/usual /'regress  of  air 
in  a  School/ventilated,  ftywmdows,  the 
fresh  air  predominating  at  one  sideband 
the  i't tutted  at  the  other. 
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Jb&LxlLoK  of  -Schools,  bvalb  originally  tviZ%  tto  Provision,  for  yinUloJion,  beyond 
Doors  <t  Winolows. 


fic.2.    L/V)AQQ ; 


longzfadaietl  -SecUon,  MustraUng  Isolated,  Ingress  (a,j  fa.) ,  and 
Isolated.  JSgruse  fi/.fhj  for  t&cX  individual  School,  Ingress  into  Schools 
lyl'irroue  -Shirting  err  Deed/i.  -Amou*>2/  of^tij"  regvdaJzul  by  Jf,gre«3s 
VaLvet. 


Fic.  3. 


Transverse.  SectUm.,  HZustraltnxf  general  Ingress  Transverse  -Section,    ittwsbrating  general  Ingress 

~by  staircase  fa.)  fa.):  and.  isofatedHgress  by  spare  by  staircase  fa.)  fa,)  anal  general  Egress  (b)fb)  bg 

fw^s  fbjfbj.  s^iacicd.  fhoes  fcj  (c),  mailt  large  for  crowded  classes 


Ingress  from,  -Staircase,  inlo  (Schools  by  porous  doors  corCtrotLtd,  Try  the  TJgreUSS  Valves 
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Tram-verve  Section. 

Tfte  principal  evils  corrected  by  the  introduction  of  a  copious  supply  of  warm 
tar  wli>  the  staircase  and  passages,  and  the  rerrwval  of  vitiated  air  from  all 
afiojirruzrctt,  Uunps,  arod  drama. 


Transverse  Section. 

Illustration  of  the  progiw  of  air  in  a  /wusc  where  €ie  fittings  render-it  almost  entirety 
airtight :  tiie  upper  chimney.?,  or  such  as  are  net  in  use,  supplying  the  passages  &  stairs, 
tfte  air  tliere  passing  off  eventually  'by  die  large  tires-,  offensive  product*  from  gas,  tampsj 
candles,  Jcitchen,  Sculleries  and  drains,  pervading,  to  a  greater  or  less  extent,  Zht  u-helc' 
of  the  apartments, 
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FiC.   2.    indicate?  the  ccyt-ditton,  of'th*.  atmespTtere  after  th.e  ir>2rodu-ttiori  of  yentii*^Zin^  ^^men^, 
(other  CL>cum.s  tarvces  t&riq  foe  jccme).    The  -fresh  air3  e^eriruy  aJt  A,  descend**  on,  one.  or  dottt  sides  of 
the  door,  ca  id  -proceeds  to  the  az.r-cham,he7\  B,  -where  ztis  heeCted.  The  ??ooty  of  the  clvurch  is  jzipptZoed 
from    and  oCLso  The  galleries ,  C  C,  -winch,  receive  air  through  a,  direct  chanrtsd,  or  yeriZ^Cd^ct  from. 
B.   The  lamps,  D,  D,  D,  discharge  the  products  of1  combtos'tufn^  directly  intc  the,  fbuZ  air  chamJber^ 
F  anxl  are  tJbcn.ce,  in  some  cases,  conveyed,  by  a.  speciaZ  tube  to  the  spire  or  tower  K;  from  wfoxJi, 
they  escape  i>2t&nxxJ>ety  at   L  L      The  cord,  H  H,  rn/Tves  the-  -vaZve  G,  and  re^uZate*f  the  amount  of 
discharge,  when.,  m  .such  churches,  A  frorits  the  west,  the  force  of  the  yvwtd  greatly  aclcUs  to  thjts 
power  gf  the  v  enleUxZxon,  in.  the  great  majority  of  cotses  from  the  yirei/^  7'Jtce   of  westerly  wineZs- 
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REPORT  on  the  SANATORY  CONDITION  of  LANCASTER. 
By  Richard  Owen,  Esq. 

"Lancaster  is  pleasantly  situated  on  the  south  bank  of  the  river 
Lune-""the  town,  being-  built  on  rising  ground,  is  remarkable  for 
cleanliness  ;  this,  and  its  proximity  to  the  coast,  render  its  air  pure 
and  salubrious,  and  there  is  a  plentiful  supply  of  good  water  from  the 
sprinos  "*  The  sanatory  condition  of  such  a  town  might  be  expected 
to  be^on  a  par  with  the  best  that  has  been  hitherto  determined  on  the 
basis  of  accurate  registration. 

The  following  Tables,  which  have  been  carefully  prepared  for  the 
present  Report  by  Mr.  Grant,  Superintendent  Registrar  of  the  District, 
demonstrate  an  average  age  at  death  below  that  which  might  have  been 
anticipated  from  the  great  natural  advantages  of  the  town,  where  such 
low  average  appears  not  to  have  been  suspected,  or  to  have  attracted 
little  attention. 

The  term  "  town,"  used  in  this  and  the  other  Tables,  comprises  the 
townships  of  Lancaster  and  Skirton  (the  gaol  and  lunatic  asylum  being 
excluded),  and  has  an  area  of  2260  acres.  The  population  of  Skirton 
numbers  1665,  and  with  the  exception  of  a  small  proportion,  which 
is  agricultural,  is  similar  to  the  population  of  Lancaster. 


Table  I. 


Population. 
Town    ....  14,571 
Suburban  and  Rural  18,876 

33,447 


Gentry,  Professional  Persons,  andl 

Families  • 

Tradesmen  and  their  Families 
Farmers       ditto  ditto 
Artisans        ditto       ditto      .  . 
Agricultural  Labourers  and  Families 
General  Labourers  ditto 
Factory  Hands  ditto 
Weavers — Hand-loom  ditto 
Wool-combers  ditto 
Fishermen  ditto 
Paupers  in  AVorkhouse      .  . 

Averages  and  Totals  . 


Average  Age  at  Death 
of 

all  who  have  died. 


Town. 


50-  26 

30-22 

51-  66 
.26-  04 
33-05 
23-01 
15-34 


40-18 


Suburb 
and 
Rural. 


49-59 

33-63 
46-39 
30-84 
32-61 

24-  87 
13-77 
29-57 
16-14 

25-  01 
49-28 


27-87 


35-04 


Total. 


49-94 

31-  38 
46-71 
27-28 

32-  77 
23-37 
14-8 
29-57 
16-14 
25-01 
43-38 


31-89 


Average  Age  at  Death 
of  all  who  have  died 
above  21  Years. 


Town. 


61-3 

52-  01 
70-36 

53- 24 
52-81 
55-64 
39-67 


60-29 


Suburb 

and 
Rural. 


65-25 


54-44 


56 
63 
54 
55 
54 
43 
57 
39 
52 
(.8 


06 
25 
55 
74 
92 
12 
•1 
12 
■05 
•95 


Total. 


58-95 


63-07 

53-49 

65-57 

53-62 

55-58 

55-49 

40-65 

57-1 

39-12 

52-05 

63-51 


57-15 


*  "An  Historical  and  Descriptive  Account  of  the  Town  of  Lancaster,  8vo. 
1807  p.  60.  The  spring  water  is  hard.  The  cleanly  aspect  of  the  town  is  height- 
ened by  the  effect  of  the  white  and  variegated  sandstone  ot  winch  the  houses  of  the 
principal  streets  are  mostly  built. 
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Lancaster — Average  Age  at  Death. 

Table  I. — continued. 


Population. 
Town    ....  14,571 
Suburban  and  Rural  18.876 


33,447 


Proportion  per  Cent, 
of  Deaths  from 
Epidemics. 


Town. 


Suburb 

and 
Rural. 


Total. 


Number  of  Deaths 
upon  which 
the  calculations  are  made. 


Town. 


Suburb 

and 
ltur.il. 


Total. 


Gentry,  Professional  Persons,  andl 

Families   •/ 

Tradesmen  and  their  Families 
Farmers       ditto       ditto  . 
Artisans       ditto       ditto  . 
Agricultural  Labourers  and  Families 
General  Labourers  ditto 
Factory  Hands  ditto 
Weavers — Hand-loom  ditto 
"Wool-combers  ditto 
Fishermen  ditto 
Paupers  in  Workhouse 

Averages  and  Totals  . 


5-92 

13-06 

13-89 

18-21 

11-11 

20- 

20-54 


13-12 


16-77 


5-04 

11-  79 
8- 

12-  78 
11-79 

13-  87 

22-  6 
19-05 

23-  07 
18-29 

4-59 


11-72 


5-51 

12-63 
8-36 
16-81 
11-74 

18-  78 
21-25 

19-  05 
23-07 
18-29 
10-12 


14-22 


135 

375 
36 

763 
36 

571 

219 


160 


119 

195 
550 
266 
687 
137 
115 
21 
78 
82 
87 


2,295 


2,337 


254 

570 
586 
1029 
723 
708 
334 
21 
78 
82 
247 


4,632 


Note.  The  calculations  in  this  and  the  following  Tables  (Nos.  4  and  8  excepted)  are 

founded  upon  the  deaths  which  have  occurred  in  the  Town  during  the  six  years  ending 
June,  1844  ;  and  in  the  suburban  and  rural  parts  of  the  district,  during  the  seven  years 
ending  June,  1844. 

It  appears  from  the  present  Table  that  the  factory  hands  in  Lancaster 
die,  on  the  average,  at  the  age  of  fifteen  years  j  the  general  labourers 
at  twenty-three  years;  the  artisans  at  twenty-six  years;  and  the  trades- 
men at  thirty-years.  The  per  centage  of  deaths  from  epidemics  is  also 
sufficiently  significant  of  the  influences  which  in  Lancaster  abridge  the 
term  of  life,  especially  in  the  labouring  population. 

The  following  Table  demonstrates  the  excess  of  the  mortality  above 
exhibited,  over  that  experienced  among  a  class  exclusively  composed 
of  persons  in  comfortable  circumstances. 


Premature  Loss  of  Life. 


a 

a 
< 


■a 
a 
s 


DQ 
OS 

OJ  o 


5 

5 


00 

co 

co 

CM 
C-t 

to 

00 

-. 

1 — 1 

CM 

in 

CO 

C-l 

o 

CO 

oo 
co 


Ol     H  ID 


c-i  cn  cm  to  co 
to    to    m    to    in  co 


m 
o 


to 

C-l 


CM 

uO 

r— 1 

f— 1 

to 

CO 

1" 

'0 

r-<  CO 

Ol  co 


CO  CM 
t^  o 


■* 

CO 

01 

1— H 

CO 

CO 

cn 

to 

in 

C-l 

s  >>  ° 

3 1-2 

^  =  => 

°-gc=  j 

O  -3  £*  « 
J  §->< 

§  -"SS 

S  2  c  j, 
p  -  3  5 
o-d  "?-2 

2  2  =  2 
•St? 


a  — 

■s  § 


CO     in     »n     CO     CO  CO 

i— <    in    co    to    to  to 


o 

CO 


-TH     rH  CM 

in   tf  o 


•n 
co 


CM 


CO 


co 


o 

CO 

CM 

o 

CO 

to 

in 

r-1 

i— I 

•  CO 

CO 

CO 

r- 1 

m 

co 

O 

CM 

CM 

CO 
"3- 


O     O  C-l 

co   —  ■-< 


m   co  o 

CM  r-1 


CM 


C-l 

o 


00  r- 1  oo  m 
O)    ^    VS  if) 


CO     CI  CO 


CM 

C-l 


S  j?  ° 


on: 


5  2 


5  2 

ta  .r:  ;Z? 

6-*  5  13 

=u  — 

£.2  rt  o 

£  f>  3  o 


■2  s 


o 


in 

CO 

o 

oo 

CO- 

CM 

ti1 

». 

cj 

CO 

o 
in 

oj 
i— i 

CO 

CO 

CM 

C-l 

m 

CO 

o 

CM 

CO 

m 

0! 

m 

OJ 

oo 
oo 

CM 
i— 1 

CO 

o 

CT1 

CO 

-* 

OJ 

co 

o 

in 

CO 

■tf 

CJ 
1— 1 

1-^ 
r— 1 

in 

C-l 

CO 
CO 

o 

CM 

CO 

m 

CI 

« 

CM 


o 

CM 


CO 

O 

in 

r-l 

• 

t^ 

in 

CM 

r-l 

CI 

CO 

CO 
CO 


—I  to 
in  oo 


is 

2 

% 
a 

B 
O 

Ph 


3 

•a 

a 

g  a 

H  t/3 


h  cn 

O  "3 
"tn  S 


3 
o 


id 


O 
rO 

- 

o 

CD 


5  a 


cu  a 


60  <u 


h  ^  -<i  <;  o 


s 

o 

>.  -2 

O  T3 

o  § 


a 

o 
o 

I 

I — I 

o 
o 

Is 


a  2 


o 


CM 


CM 
CO 


CO 


o 


74 


Average  Age  at  Death  of  various  Classes. 


The  following  Table  exhibits  in  a  striking  manner  the  rates  of  mor- 
tality, as  proved  by  the  mean  age  at  death,  that  prevail  among  the 
different  classes  of  the  population  distinguished  as  town  and  rural.  The 
small  number  of  deaths  on  which  the  age  at  death  of  the  gentry  is 
calculated,  gives  a  less  certain  result  as  compared  with  the  other 
classes. 

Table  III. 


Average  Age  of  Total  Deaths. 


Lancaster 
Town. 

Lancaster 
Rural. 

Warton. 

Caton. 

Wray. 

rieaton. 

Ark- 
holme. 

Ellel. 

Tun- 
stall. 

Gentry    •  • 
Tradesmen  &) 
Farmers    .  J 
Operatives 

Totals  . 

50-26 

32-1 

25-15 

62-77 
43-05 
29-45 

41-5 

44-08 

33-44 

35-53 
46-05 
33-76 

58-92 
47-99 
32  08 

54-68 
29-59 
24-05 

64-66 
42-62 
35-48 

45-55 
42-49 
26-31 

51-37 
45-35 
29-88 

27-87 

iio-44 

37-37 

37-27 

40-97 

28-22 

40-52 

30-94 

33-34 

Gentry  • 
Tradesmen  &) 
Farmers    .  J 
Operatives  . 

Totals  . 

Average  Age  of  Deaths  above  21  Years. 

Gl-3 

53-88 

53-55 

68- 

63-35 

56- 

66-09 

58-7 

G4-66 

51-28 

63-33 

58-98 
53-75 

63-36 
55-46 

64-48 
61-9 

64-68 
54-85 

61-45 
54-76 

65-51 
60-43 

64-35. 
51-14 

60-85 
56-45 

54 -44 

56-85 

58-83 

62-28 

61-37 

56-97 

63-74 

55-55 

59-47 

Gentry  . 
Tradesmen  &\ 
Farmers    .  J 
Operatives  . 

Totals  . 

Proportion  per  Cent,  of  Deaths  from  Epidemics. 

5-92 
13-13 
18-44 

7-7 
4-59 
11-76 

9-3 
8-8 
14-05 

11-76 
8-04 
7-61 

7-61 
12-84 

*  • 

17-39 
14-77 

5-08 
2-56 

• . 

11-97 
17-94 

5-40 
2-32 

16-77 

9-25 

12-07 

10-06 

9-69 

14-14 

3-96 

16-06 

3-41 

Notk. — The  Average  Age  at  Death  in  the  Caton  District,  exclusive  of  the  Workhouse 
inmates,  is,  Total  Deaths,  2-93  ;  above  21  Years,  59-02. 

The  population  of  each  of  the  above  Districts  may  be  obtained  from 

Taiffile  III.,  Lancaster  Rural  comprises  the  townships  of  Alddiffe, 
Hal  on  with-Aughton,  Ashton-with-Stodday,  Scntforth  Bulk,  Slyne- 
with  Hes.  and  Hest,  and  has  an  area  of  11,200  acres.  The  popu  at.on 
S  almost  wholly  agricultural.  Out  of  the  115  deaths  ol  factory  hands 
mentioned  in  Table  I.,  15  belong  to  this  district. 

Warton  comprises  the  townships  of  W^Wfr^^JR^ 
Redmayne,  Ye  aland  Conyers,  Dalton,  Berwick,  S"ontJ2™ 
forth  Silverdale,  Bolton-by-the-Sands,  Over  Kellet  and  Nether  Kellet 
ft  embraces  an  'area  of  79,120  acres,  and  its  population  „ ,  pnnc.pal ly 
agricultural.    The  hand-loom  weavers  referred  to  m  Table  L  belong  to 
this  district. 


Proportion  per  Cent,  of  Births  and  Deaths. 
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Table  IV. 


Registrars'  Districts. 


jancaster,  Town  . 

jancaster,  Suburban 

and  Rural 
barton  . 
[Jaton  . 
PVray     .  . 
Beaton  . 
Arkholme  . 
Ellel.     .  . 
Iunstall .  . 


Totals  of  Rural 
Districts    .    . . 

Totals  of  Town  and 
Rural  Districts. 


Popula- 
tion. 


Number 

of 
Births 
in  Seven 
Years 


14,571 


3,302 


2,060 

3,780 
1,964 
2,309 
2,468 
1,017 
4,452 
826 


Number 
of 

Deaths 
in  Seven 

Yours 


2,669 


18,876 


33,447 


378 

704 
487 
485 
552 
119 
1,081 
172 


270 

497 
328 
227 
297 
101 
529 


4,058 


7,360 


2,337 


Proportion  per  Cent, 
pej  Annum  of  Births 
on  the  Population. 


3-24orl  in 30-89 


2 -6  2  or  1  in  38 -15 


66 
54 

15 
79 
47 
97 


>  > 

>  > 


37-58 
28-23 
33-33 
31*31 
35-07 
28-83 
33-62 


Proportion  per  fi-nl. 
per  Annum  of  Deaths 
on  the  Population, 


2-62  orlin  38-21 


Propor- 
tion per 
Cent,  of 
Dastards 
born  to 
Total 
Births. 


8-055 


1-87  orlin  53-41 


1-  88 

2-  38 
1-40 
1-72 
1-42 
1-69 
1-52 


53-24 
41-91 
71-20 
58-16 
70-49 
58-91 
65-71 


5,006 


3-07  or  lin  32-50 


3-14orlin31-81 


l-77or lin 56-54 


8-677 

10-937 
6-753 


01 

435 

055 

011 

046 


2-14or  lin 46-77 


7-663 


7-840 


Note. — The  proportion  per  cent,  per  annum 


of  Births  in  the  Catou  District,  exclusive  of  the  Workhouse 


Inmates,  is  3-35,  or  1  in  29-84  ;  and  the  Deaths  1-83,  or  1  in  53-56. 

Caton  comprises  Caton,  Claughton,  and  Quernmore  ;  has  an  area  of 
16,150  acres,  and  a  population  partly  manufacturing  and  partly  agri- 
cultural. Forty-two  out  of  the  115  deaths  of  factory  hands  alluded  to 
above,  occurred  in  this  district. 

Wray  comprises  the  townships  of  Wray-with-Bolton,  Melling-with- 
Wrayton,  Hornby,  Wennington,  Roberindale,  Forleton,  and  Tatham, 
aud  has  an  area  of  24,790  acres.  A  little  manufacturing  is  carried  on 
at  Wray,  but  the  population  of  the  district  is  principally  agricultural. 
Out  of  the  115  deaths  of  factory  hands  above  alluded  to,  17  have 
occurred  in  this  district. 

Heaton  comprises  the  townships  of  Heaton-with-Oxcliffe,  Heysham, 
Middleton,  Poulton-Bore-and-Townsholme,  and  Overton,  and  has  an 
area  of  6930  acres.  The  fishermen  alluded  to  in  Table  I.,  with  the 
exception  of  a  few  in  the  Warton  District,  belong  to  this  district,  other- 
wise the  population  is  agricultural. 

Arkholme  comprises  the  townships  of  Arkholme  and  Cawood,  Whit- 
tinton,  Docker,  and  Gressingham,  having  an  area  of  9120  acres,  with 
a  population  agricultural. 

Ellel  comprises  the  townships  of  Ellel,  Over  Wyersdale,  Thurnham, 
and  Cockerham,  and  embraces  an  area  of  29,130  acres.  The  wool- 
combers  mentioned  in  Table  I.  belong  to  this  district,  and  41  out  of  the 
115  deaths  of  factory  hands  mentioned  in  the  said  Table,  also  belong 
to  this  district.  The  population  is  partly  manufacturing  and  partly 
agricultural. 

Tunstall  comprises  the  townships  of  Tunstall,  Lock,  Ireby,  Cauls- 
field,  and  Burrow-with-Burrow  ;  has  an  area  of  10,780  acres,  and  an 
agricultural  population. 

Tables  V.,  VI.,  VII.,  are  formed  from  deaths  which  have  occurred  in 
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Explanation  of  Diagrams,  showing 


the  Lancaster  Town  District  during  the  six  years  ending  June  1844. 
In  order  to  bring- the  facts  involved  in  the  above  numbers  more  forcibly 
to  the  mind,  through  the  eye,  three  diagrams,  showing  the  periodic 
diminution  of  the  sum  of  vitality,  from  birth  to  the  latest  term  of  exist- 
ence, in  the  respective  classes  of  gentry,  tradesmen,  and  operatives, 
accompany  these  tables.  The  curves  are  formed  from  the  registers  of 
deaths  in  the  six  years  ending  the  30th  of  June,  1844. 

Table  V. 


Periods  of  Death. 


Gentry. 


From  Birth. 


At 

•  > 

>  > 

•  > 

>  > 

j  > 

>  > 

•  > 
j  > 

>  j 

>  > 


6  months 
1  year 


5 
10 
20 
30 
40 
50 
60 
70 
80 
90 
100 


years 


Deaths 
per  Cent, 
between 

eacli 
Period. 


Total 
Deaths  per 
Cent,  at  the 
end  of  each 

Period. 


6-02 

2-2 

1-  47 
2*2 

2-  2 
6-62 
6«  62 
5-148 

11-04 
10-295 
10-295 
19-852 
13-97 
1  -47 


0-62 
8-82 
10-29 
12-49 
14-69 
21-31 
27-93 
33-08 
44*12 
54-41 
64-71 
84-56 
98-53 
100- 


Remaininp 
at  the  end 
ol'  each 
Period 
per  Cent. 


93-38 
91-18 
89-71 
87-51 
85-31 
78-69 
72-07 
66-92 
55-88 
45-59 
35-29 
15-44 
1-47 


Terminates  at  95  years. 


Tradesmen. 

Deaths 

Total  i 

Remaining 

per  Cent. 

Deaths  per 

at  the  end 

between 

Cent,  at  the 

of  each 

each 

end  of  each 

Period 

Period. 

Period, 

per  Cent. 

11-594 

11-594 

88-406 

3-381 

14-975 

85-025 

5-797 

20-772 

79-228 

9-42 

30-192 

69-808 

5-797 

35-989 

64-011 

7-246 

43-235 

56-765 

7-488 

50-723 

49-277 

7-488 

58-211 

41-789 

10-387 

08-598 

31-402 

8-213 

76-811 

23-189 

9-179 

85-99 

14-01 

9-179 

95-17 

4-83 

4-348 

99-517 

•483 

•483 

100- 

•  • 

Terminates  at  93  years. 

At 

6  months  . 

1  year  .  . 

>  > 

2  years. 

>  > 

5    ,,  .  . 

>  > 

10        .  . 

j  • 

20    ,,  .  . 

j  » 

30        .  . 

j  y 

40    ,,  . 

>  > 

50    ,,  .  . 

7  } 

60    ,,  .  . 

)  > 

70  . 

>  > 

80  . 

)  > 

90    ,,  . 

5  J 

100    ,,  . 

Operatives. 


15-341 
8-301 
8'472 
11-849 

5-  724 

6-  526 
'7-442 

6-64 


201 
782 
928 
9 

32 
516 


15-341 
23-642 
32-114 
43-963 
49-687 
56-213 
63-655 
70-295 
75-496 
81-278 
88-206 
96-106 
99-426 
99-942 


84-659 
76-358 
67-886 
56-037 
50-313 
43-787 
36-345 
29-705 
24-504 
18-722 
11-794 
3-894 
•574 
•058 


The  Three  Classes. 


Terminates  at  100  years. 


14-149 
7-052 
7-575 

10-84 

5-  529 

6-  661 

7-  4 
6-71 
6-486 

6-  487 

7-  532 

8-  834 
4*136 

•566 


14-149 
21-201 
28-776 
39-616 
45-145 
51-806 
59-206 
65-916 
72-402 
78-889 
86-421 
95-255 
99-391 
99-957 


85-851 
78-799 
71-224 
60-384 
54-855 
48-194 
40-794 
34-084 
27-598 
21-111 
13-579 
4-745 
•609 
•043 


Terminates  at  100  years. 


In  Table  V.  it  will  be  seen,  that  in  the  third  class  of  inhabitants,  the 
stream  of  life  has  been  deprived  of  half  its  volume  when  .t  has  run 
throurrh  only  one-tenth  part  of  its  course;  and  although  the  d.fference 
which" the  first  class  manifests  in  this  respect  is  in  part  explicable  on 
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THE   STREAMS    OF  LIFE    IN  THE  TOWN  OF  LANCASTER. 

Formed  from  tlve  Registers  of  Deaths  in  the  SixYears  eyuiiny  June  3  C*?1 1844. 
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the  Periodical  Diminution  of  Life. 
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the  greata  cure  bestowed  by  the  rich  upon  their  offspring,  yet  \t  is  too 
ex U erne  not  to  lead  to  inquiry  into  the  more  ^nerul  causes  connected 
with  the  state  of  the  dwellings  of  the  labouring  classes,  which  may 
ipSaie  in  pricing  the  excessive  infantile  mortality  thus  ind.cated. 


Table  VI. 


30  years 
40 
50 
60 

70  „ 
SO 

90  ., 
100  „ 


Gentry. 


Deaths 
per  Cent, 
between 

each 
Period. 


411 
542 
02 
081 
0S4 
233 
757 
•869 


Total 
Deaths 
per  Cent 
it  the  end 
ot  each 
Peiiod. 


Remain- 
ing at  the 

end  of 
each 

Period 
per  Cent 


8' 
14' 
23' 
44 
55 
80 
98 
100 


41 
953 
973 
057 
■141 
•374 
■131 


5S9 
047 
027 
■943 
■859 
•626 
•869 


Terminates  at  95  years. 


Tradesmen. 


Deaths 
per  Cent, 
between 

eacli 
Period. 


10-917 

13-  537 
18-777 

14-  847 
16-594 
16-594 

7-86 
•874 


Total 
Deaths 
per  Cent 
at  the  end 
of  each 
Period. 


10-917 

24-454 
43-231 
58-078 
74-67 
91-266 
99-126 
100 


89-083 
75-546 
86 

II 

lo 

S 


769 
922 
328 
734 
•874 


Terminates  at  93  years. 


Operatives. 


Deaths 
per  Cent 
between 

each 
Period . 


Total 
Deaths 

per  Cent. 

at  the  end 
of  each 
Period. 


Remain- 
ing at  the 

end  of 
each 

Period 
per  Cent. 


15-334 

15-  467 

12-  133 

13-  467 

16-  133 
•40 
•733 
•2 


334 
801 
934 
401 
■534 
•934 
•667 
•807 


84-666 
69-199 
57-066 
43-599 
27-466 
9-066 
1-333 
■133 


Terminates  at  100  years. 


Table  VII. 


riodsot  Age. 

rom  30  Years 
old. 

Gentry. 

Tradesmen. 

Operatives 

Deaths 
per  Cent, 
between 

each 
Period. 

Total  | 
Deaths 

per  Cent. 

it  the  end 
of  each 
Period. 

Remain- 
ing at  the 

end  of 
each 

Peiiod 
per  Cent. 

'Deaths 
per  Cent, 
between 

each 
Period. 

Total 
Deaths 

per  Cent. 

at  the  end 
of  each 
Period. 

Remain- 
ing at  the 

end  of 
each 

Peiiod 
per  Cent. 

Deaths 
per  Cent, 
between 
eacli 

Peiiod . 

Total 
Deaths 

per  Cent. 

at  the  end 
of  each 
Period. 

Remain- 
ing at  the 
end  of 
each 
Period 
per  Cent. 

;    40  y  ears 
50  ,, 
60  ,. 
70 

80  ,, 
90 
100 

7-143 
15-303 
H-285 
14-285 
27-551 
19-387 

2-041 

7-148 
22-451 
36-736 
51-021 
78-572 
97-959 
100* 

92-852 
77-549 
63-264 
43-979 
21-428 
2-041 

15-  197 
21-079 

16-  666 
18-627 
18-627 

8-823 
•981 

15-197 
36-276 
52-942 
71-569 
90-196 
99-019 
100- 

84-803 
63-724 
47-058 
28-431 
9-804 
•981 
.  • 

18-  268 

14-  330 

15-  905 

19-  056 
21-733 

9-134 
1-417 

18-268 
32-59S 
48-503 
67-559 
89-292 

98-  426 

99-  843 

81-732 
67-402 
51-497 
32-441 
10-708 
1-574 
•157 

Term 

nates  at  95  years. 

Terminates  at  93  years. 

Terminates  at  100  years. 

Table  IX.  will  convey  some  idea  of  part  of  the  expense  entailed  upon 
a  town  during  the  continuance  of  those  causes  which  tend  to  undermind 
the  health  and  abridge  the  life  of  the  labourer  and  artisan,  and  which 
may  be  removed  by  improved  sanatory,  and  therefore  more  economical, 

reSMrat Grant  the  able  Superintendent  Registrar,  to  whom  T  am  in- 
debted for  the  foregoing  and  following  tables  informs  me  that  the 
Lancaster  Poor  Law^ Union,  and  the  Superintendent  Registrar  s  district 
of  Lancaster,  are  not,  as  usual  in  other  places,  co-extensive ;  and  that 
Table  IX  has  reference  to  the  Lancaster  Union  only,  comprising  19 


78  Malignant  Fevers  constant  in  certain  Localities. 


townships,  with  a  population  of  23,943  :  it  is  also  formed  from  cases  of 
widows  and  orphans  resident  in  the  Lancaster  Union,  without  any  re- 
ference to  their  place  of  settlement,  and  it  includes  such  only. 

Table  VIII. 


Different  Rates  of  Mortality  prevalent  during  Seven  Years,  among  several  Classes 
of  Male  Operatives  above  21  Years  of  Age,  iu  the  Town  of  Lancaster. 


TRADES. 

Number 

of 
Deaths. 

Average 
Age  at 
Death. 

Number 
of  Deaths 

Epidemics. 

Proportion  per 
Cent,  of  Deaths 

f rrt Tti  17 yi in ** m i /»c  t s\ 

Total  Deaths. 

In-door. 

16 
23 

17 
16 
15 
31 
56 

45-06 

M 

6-25 

Joiners  and  Wheelwrights  . 
Cabinet-makers  ...... 

Black  and  White  Smiths    .     .  . 

OuT-DOOR. 

58-91 
54-23 
51-68 
44-13 
37-26 
49-73 

3 
1 

3 
2 

13-04 
5-88 

9-67 
3-63 

174 

48-43 

10 

5-74 

Agricultural  Labourers  .... 
General  Labourers,  chiefly  employed) 

Miscellaneous  Out-duor  Workmen. 

In  and  Out-door  Totals 

29 
7 
11 

70 

18 

57 

39-79 

53-  85 
62-72 

58-92 

62-55 

54-  52 

3 

'i 

7 

10-34 

9-09 
10- 

•  • 

192 

55-1 

11 

5-72 

366 

51-9 

21 

5-73 

Although  the  low  average  age  of  death  in  the  classes  of  tradesmen, 
artisans,  and  labourers,  appears  not  to  have  attracted  due  attention,  the 
proneness  to  the  development  of  epidemics,  especially  of  more  or  less 
malignant  forms  of  fever,  in  the  town  of  Lancaster,  has  been  long  recog- 
nised, and  has  led  to  charitable  institutions  for  the  reception,  relief,  and 
insulation  of  such  cases  of  disease. 

I  received  concurrent  testimony  from  several  medical  practitioners  of 
the  town,  that  such  levers  were  seldom  absent  from  certain  localities,  to 
be  specified  hereafter :  and  they  have  occasionally  spread  and  prevailed 
to  an  alarming  degree,  and  have  been  the  subject  of  special  description. 

Dr.  Campbell,  a  highly  esteemed  physician,  who  practised  his  pro- 
fession during  more  than  half  a  century  in  Lancaster,  thus  notices,  in  a 
pamphlet  published  in  1785,  one  of  those  typhoid  epidemics  which 
ravaged  the  town  in  the  years  1782  and  17S3 : — 

"A  fever  of  the  particular  species,  which  is  mentioned  in  the  fore- 
going chapters,  was  epidemic  at  Carlisle,  in  the  year  1781  ;*  but  I  did 
not  see  any  person  affected  with  it  at  Lancaster  until  the  summer  of  1782. 


*  Hey  sham  on  the  Jail  Fever. 


Number  of  Widows  and  Orphans-tlwir  Cost  to  the  Community.  70 

Whether  it  was  originally  produced  here,  or  imported  /^^J^ 
I  was  unable  to  ascertain  ;  the  houses  m  winch  it  first  < Bp  ear^ d e 
equally  favourable  for  either  supposition.  From  thfit  the 
present,  it  has  continued  to  rage  with  more  or  less  frequency  and 
fatality.  It  has,  with  few  exceptions,  been  confined  to  the  poor  ana 
labouring  classes  of  people:  but  when  persons  m  better  h  e  were ^at- 
tacked the  symptoms  were  not  less  severe  than  With  others,  lne 
seasons  m  weather  seemed  to  have  little  influence  either  n  extending 
or  retarding  its  progress:  sometimes  we  had  many  persons  labouring 
under  the  disease ;  at  other  times,  it  would  almost  totally  disappear 
and  then  break  out  again,  generally  in  families,  whose  intercourse  with 
others  who  had  been  sick  afforded  a  ready  conveyance  for  contagion. 
Table  IX. — Lancaster  Union. 


Widows. 


rotal  Number  of  Widows  at  present  chargeable,  on' 
account  of  widowhood,  whose  Husbands,  had  they 
been  living,  would  now  have  been  under  60  years 
of  age  •  •  •     *     *  .  ' ' 

Total  Number  of  Children  under  16  years  of  age,  de-l 
pendent  upon  them  .     .   •  ' 

Average  Period  of  Chargeability  actually  experienced  1 
by  them  ' 

Annual  Cost      •    .    •    •    •     •    *     *     '    '  * 

Cost  per  Cent.,  in  proportion  to  the  Annual  lotall 
Cost  of  Paupers  •    •  '■' 

Average  Age  at  death  of  the  Husbands  of  the  above j 
widows  


91 


241 


5-1 


£. 


650 


38-55 


Total  Number  of  Widows  at  present  chargeable,! 

whose  Husbands,  had  they  been  now  living,  would  > 

have  been  60  years  of  age",  and  upwards  .  .  -  J 
Average  Period  of  Chargeability  actually  experienced  1 

by  them  ' 

Annual  Cost,  including  their  14  Children     .     .  . 
Cost  per  Cent.,  in  proportion  to  the  Annual  Total  1 

Cost  of  Paupers  e  \ 

Average  Age  at  death  of  the  Husbands  of  these  1 

Widows  


104 


7-02 


13-t8 


468    0  0 


62-65 


Orphans.  ' 

Total  Number  of  Children  under  16  years  of  age, 
both  of  whose  Parents  are  dead  ;  the  Fathers,  had 
they  been  now  living,  would  have  been  under  60 
years  of  age  

Average  period  of  Chargeability  actually  experienced) 
by  them        '•  ' 

Annual  Cost  •  • 

Cost  per  Cent.,  in  proportion  to  the  Annual  Cost  otl 
Paupers  •     • ' 

Average  Age  at  death  of  the  Fathers  of  these  Children 

Total  Cost  of  Widows  and  Orphans  .     .  • 
Total  Cost  per  Cent,  of  Widows  and  Orphans, 
in  proportion  to  the  Annual  Total  Cost  of 
Paupers  • 


55 


10- 


2-51 


38-51 


234    0  0 


1,352    0  0 


5-0 


28-88 


80 


Sewerage  and  Drainage. 


The  number  of  persons  in  this  complaint  who  have  fallen  under  my 
observation  in  Lancaster  is  about  500,  of  whom  34  died  :  which  is, 
upon  an  average,  rather  more  than  1  in  15.  Of  these  168  were  men, 
whereof  have  died  20,  which  is  nearly  1  in  8  :  236  were  women, 
whereof  have  died  11,  which  is  about  1  in  22." 

The  continuation  of  similar  cases  of  typhoid  fever  led  to  the  establish 
ment,  in  the  present  century,  of  a  "  House  of  Recovery,"  which  has 
since  merged  into  a  fever-ward  in  the  Infirmary  near  Dal  ton-square. 

The  principal  conditions  of  a  town,  which  counteract  the  most 
favourable  natural  advantages,  and  engender  typhoid  and  other  mala- 
dies, increasing  the  rate  of  mortality,  are  now  generally  admitted  to  be 
the  retention  of  decaying  animal  and  vegetable  refuse  in  and  near  the 
inhabited  dwellings.  Attention  was,  therefore,  chiefly  directed  to  this 
point ;  first,  as  it  depended  upon  the  state  of  the  sewerage  and  drainage 
of  the  town  ;  and  next,  on  the  quantity,  quality,  and  mode  of  supply  of 
water.  And  having  obtained  from  the  observations  and  inquiries 
thereupon  instituted,  together  with  the  instances  of  insufficient  ventila- 
tion and  overcrowding  of  such  abodes,  sufficient  explanation  of  the 
Causes  of  the  state  of  mortality  demonstrated  by  the  foregoing  tables, 
and  of  other  evils  deeply  affecting  the  welfare  of  the  poorer  inhabitants 
of  Lancaster,  I  shall  confine  this  Report  chiefly  to  these  subjects. 

Sewerage  and  Drainage.— -The  Surveyor  of  Sewers  and  Pavements 
of  Lancaster  had  no  plan  of  the  sewerage  of  the  town.  From  him  I 
learnt  that  most  of  the  streets  had  soughs  or  sewers;  that,  with  the 
exception  of  one  street,  in  which  the  section  of  the  sough  was  oval,  the 
rest  were  square;  and  that  he  continued  to  make  them  of  the  old 
square  form.  Edmund  Sharpe,  Esq.,  M.A.,  county  architect  and  sur- 
veyor, has  since  supplied  me  with  a  plan  of  the  present  sewerage  of  the 
town,  and  states,  in  the  letter  accompanying  that  plan, — "  The  drains 
are  square  and  flat-bottomed  ;  the  sides  are  built  of  loose  rubble-wall- 
ing, laid  in  common  mortar;  no  pains  are  taken  to  make  the  joints 
good;  no  cement  or  hydraulic  lime  is  used;  and,  were  it  not  for  the 
rapid  fall  of  most  of  the  streets,  the  sewerage  would  never  leave  the 
rough  sides  and  bottoms  of  the  drains.  As  it  is,  the  stench  is  fre- 
quently intolerable,  and  the  complaints  incessant. 

"  I  send  you  the  cost  of  the  present  ill-constructed  drains,  as  well  as 
that  of  the  excellent  circular  tile  drains,  from  which  you  will  see  that 
the  increase  in  cost  is  only  one-fourth  more  for  the  large  size,  and 
nothing  in  the  smaller  sizes."* 

The  sewers  serve  to  carry  off  the  surface  moisture,  which  is  received 

s.  d. 

*  Old  Sewerage.—  Cost:— Main  drain  per  lineal  yard   ...    6  0 

Branch-street  drain      ditto  ...    4  6 

Drains  from  yards,  &c,  ditto  ...    2  0 

The  two  first  are  made  of  flag  or  slate  bottom,  rubble  stone  sides,  and  rough 
stone  covers.  The  small  yard  drains  are  often  made  without  bottoms.  The  mam 
is  generally  2  feet  6  inches  X  1  foot  4  inches.  Middle  size,  1  foot  to  16  niches 
square  ;  and  the  smaller  ones,  6  inches  or  7  inches  square. 

Estimate  of  New  Sewerage  :—Ttle  pipes,  socket  joints,  with  elbows,  $c.,  complete. 

s.   d.  f\  d- 

4,817  lineal  yards,  main,  at  7    6    180<>    7  ° 

3.S70       ditto       secondary,    at  4    6  ,  1  ' 

11,330      ditto      branches,     at  2    3     .   1274  U  U 
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>y  untrapped  gratings  or  gully-holes,  together  with  so  much  of  the 
mrface  tilth  and  refuse  as  is  not  removed  by  scavenging,  lhe  house- 
Irains  serve  principally  to  carry  off  the  waste  water:  but  with  regard 
o  the  combination  of  house  and  street  drainage,  the  information  which 
[  was  able  to  obtain  was  vague  and  uncertain.  I  have  reason  to  be- 
ieve  that  the  instances  are  limited  to  a  few  amongst  the  better  c  ass  ot 
louses  in  which  a  supply  of  water  has  been  provided  and  applied  to 
:arry  off  the  most  offensive  refuse  from  their  interior.  But  the  quantity 
)f  offensive  decomposing  animal  and  vegetable  substances  which  finds 
ts  way  into  the  sewers  has  much  increased  of  late  years. 

The  entire  contents  of  the  sewers  of  the  town  of  Lancaster,  with  the 
exception  of  that  in  Bridge-lane,  are  ultimately  delivered  into  an  ancient 
mill-stream.    This  begins  at  Dalton  dam,  a  diverticulum  of  the  river 
Lune,  and,  after  a  course  of  1400  yards,  terminates  in  the  river  at  the 
lower  part  of  the  town,  near  the  Old  Bridge.    About  700  yards  of  this 
receptacle  of  the  town-sewage  flows  through  the  lower  part  of  the  town. 
Through  the  greater  part  of  its  course  the  current  of  the  mill-race  is 
very  sluggish,  and  at  high  tide  it  is  reversed,  its  contents  being  driven 
back  towards  its  commencement,  at  the  dam.    By  this  flux  and  reflux 
the  decomposing  matters  received  into  it  are  mixed  together  and 
agitated,  their  decomposition  accelerated,  and  the  escape  of  the  mias- 
matic and  noxious  effluvia  and  gases  promoted.     The  progressive 
growth  of  the  town  and  consequent  increase  of  the  offensiveness  of  the 
mill-race,  which  may  be  compared  to  a  prolonged  cesspool,  have  led  to 
its  being  arched  over,  along  a  great  proportion  of  that  half  of  its  course 
which  extends  through  the  inhabited  part  of  the  town.    The  portion  of 
the  mill-race  which  was  undergoing  this  expensive  modification  during 
the  period  of  my  inspection  was  about  72  yards  in  extent,  and  flowed 
through  a  garden  extending  from  the  residence  of  the  proprietor,  in 
Leonard-gate,  to  the  Green-area.    The  contract  price  of  the  work  was 
100/. ;   but  the  gentleman  (Mr.  George  Burrow)  who  had  gone  to 
this  expense  to  abate  the  nuisance,  informed  me  that  it  would  cost  him 
more  money  before  it  could  be  satisfactorily  completed.  This  fact  yields 
an  approximate  estimate  of  the  expense  which  has  been  incurred  in 
bridging  over  about  600  yards  of  the  intramural  portion  ot  the  mill- 
race^  an  operation  which  conceals,  without  materially  abating,  the 
evil  of  that  sluggish  receptacle  of  the  town  sewage. 

Many  of  the  wells  in  the  vicinity  of  this  part  of  the  mill-race  have 

1,700  lineal  yards,  main  outlet,  at  9s  £76j    J  0 

320  gulleys,  with  stench  traps  and  pipe  complete,  at  17s.  6d.  each     292  10  0 

£5009    4  6 


30,000/.  worth  of  rateable  house  property,  or  3500  houses  at  a  rent  of  from  51. 
to  50/.,  the  average  being  9/.  per  annum.  Say, 


850  at  from  .    .    .    5/.  to  71. 

850  at  about  ...  7/. 

500  at  from  .    .    .    7/.  to  10/. 

500  at  about  ...    9/.  to  10/. 

300  at  from  .    .    .  10/.  to  12/. 

300  at  from  .    .    .  13/.  to  20/. 

200  at  from  .    .    .  20/.  to  50/. 

3500 
VOL.  II. 


Sewer  Kate. 


£.  s.  d. 

4  per  cent,  on  5000/.      .    200  0  0 

Annual  expenses  .    .    •    150  0  0 

£350  0  0 


30,000  at  2%d.  in  the  pound,  347/.  16s. 
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been  polluted  by  the  soaking  of  its  contents  into  the  soil.  It  affec'.s 
the  cellars  and  foundations  of  the  adjoining  houses,  and  is  probably  a 
chief  cause  of  the  occurrence  of  typhus  fever  in  its  vicinity,  as  in  Dam- 
side-street,  and  parts  of  St.  Leonard-gate.  At  the  present  time  the 
mill-race  performs  no  other  office  than  to  intercept  the  currents  of  the 
main  sewers  (the  contents  of  which  ought  to  be  speedily  delivered  at  a 
distance  from  the  mass  of  the  population),  and  to  form  the  medium  of 
their  gradual  escape,  subject  to  the  alternations  of  the  tidal  current, 
into  the  river.  The  mill,  for  the  working  of  which  the  daitt  and  race 
were  originally  made,  has  long  ceased  to  exist ;  its  place  is  shown  in 
Speed's  plan  of  the  town,  as  it  stood  in  1610.  There  are  no  rights  to 
be  purchased  :  they  were  originally  leased  to  the  family  of  Dalton  for 
200  years;  and  were  rendered  up  at  the  expiration  of  the  lease,  by  a 
representative  of  the  family,  to  the  Municipal  Corporation. 

Besides  the  influence  of  the  defective  structural  arrangements  of  the 
present  system  of  sewage  in  exciting  febrile  epidemics  and  producing 
the  excess  of  mortality  of  the  tradesmen  and  operatives  of  Lancaster 
below  the  average  of  a  healthy  town  ;  another  cause,  which  operates, 
especially  in  the  districts  inhabited  by  the  poorer  classes,  arises  out  of 
the  inapplicability  of  the  present  system  of  sewerage  to  the  speedy  re- 
moval from  such  districts  of  the  most  offensive  and  noxious  refuse. 
The  sewers  and  drains  are  unconnected  with  any  special  water-supply 
or  power  of  scouring  or  flushing  them,  and  in  fact,  as  in  most  other 
towns,  they  are  not  at  present  so  constructed  as  to  admit  ot  that  essen- 
tial condition  to  their  complete  operation  in  a  sanatory  point  of  view. 
The  instances,  as  before  stated,  are  extremely  rare,  in  which  a  supply  of 
water  has  been  provided  and  applied  to  the  purpose  of  carrying  oft  the 
excreta  from  the  interior  of  the  houses,  and  in  these  cases  the  drain 
usually  terminates  in  an  adjoining  cesspool.    The  domestic  refuse  is 
thrown  into  the  midden-stead  or  bog-holes,  which  are  generally  open 
receptacles  attached  to  privies,  and  form,  in  the  more  or  less  close  con- 
tinuity of  every  house  in  the  town,  a  mass  of  decomposing  and  putre- 
scent animal  and  vegetable  matter.    These  centres  of  atmospheric 
pollution  are  carted  away  at  intervals  of  time,  usually  regulated  by  tlie 
capacity  of  the  receptacle  ;  the  periods  varying  from  three  months  to 
three  years  or  more.    I  was  informed  of  some  severe  cases  ot  typhus 
fever  which  had  occurred  in  wealthy  families,  and  had  originated  so 
soon  after  the  emptying  of  such  receptacles  as  to  lead  the  medical 
attendant  to  infer  a  close  connexion  between  that  operation  and  the 
outbreak  of  the  epidemic.  _ 

In  the  better  class  of  houses,  however,  the  offensive  accumulations 
are  usually  placed  far  enough  from  the  doors  and  windows  to  prevent 
immediate  annoyance,  and  their  more  insidious  and  constantly  deteno- 
ratino-  influences  do  not  excite  attention. 

But  it  is  in  the  parts  of  the  town  which  are  densely  populated  by  tne 
poorer  classes,  where  the  proportion  of  the  most,  noxious  constituents  ot 
the  decomposing  mass  is  increased,  the  proximity,  of  the  whole  to  tlie 
habitations  closer,  and  the  escape  of  the  emanations  from  the  alleys, 
courts,  and  yards,  more  difficult,  that  the  influence  of  delecttve  means 
of  removing  excreta  from  town  dwellings  in  destroying  the  comfort, 
undermining  the  health,  and  deteriorating  the  morals  of  those  exposed 
to  its  operation  is  most  manifest. 


their  Influence  on  the  Morals  and  Health  of  the  Poor. 


In  my  inspection  of  the  poorer  districts  of  the  town,  I  was  accom- 
panied by  Mr.  Charles  Ricketts,  resident  medical  officer  of  the  Lancaster 
Infirmary,  and  occasionally  by  Edmund  Sharpe,  Esq.,  architect.  The 
following-  selections  from  notes  taken  on  the  spot,  are  far  from  being 
extreme'or  exceptional  cases  of  the  state  of  things  observed  J 

Chapel-court,  a  space  about  60  feet  in  length  and  7  feet,  wide,  is 
enclosed  at  both  ends,  as  well  as  at  the  sides,  by  houses  from  20  to  30  feet 
high:  it  is  entered  by  a  covered  way,  about  3  feet  wide  and  7  feet  high. 
The  privy-accumulation  or  midden-stead  was  exposed  within  the  court; 
it  contained  the  usual  accumulation  of  decomposing  excrementitious  and 
other  matters,  the  soakings  from  which  filled  a  stagnant  kennel  travers- 
ing the  court,  and  slowly  escaped  by  an  untrapped  gully-hole,  near  the 
entry,  into  the  adjoining  sewer.  The  noxious  emanations  from  these 
sources  are  greatly  aggravated  by  the  obstruction  to  free  ventilating 
currents  of  air.  The  court  is  the  occasional  seat  of  febrile  and  phthisical 
disorders. 

My  medical  guide  conducted  me  to  a  court  called  Croft's  yard, 
where  several  cases  of  fever  had  occurred.  We  entered  it  by  a  covered 
passage,  or  tunnel-entry  leading  from  St.  Leonard-gate,  1  yard  wide 
and  2  yards  high,  and  about  20  feet  in  length,  opening  into  a  small 
square  court,  built  up  on  three  sides,  and  closed- on  the  fourth,  opposite 
the  entry,  by  walls,  propping  up  the  soil  of  a  garden  above  the  level  ot 
the  first  floor  of  the  houses.  The  privy  and  midden-stead  occupied  one 
side  of  this  enclosed  space,  abutting  against  the  first  story  ;  its  oozings 
infecting  the  walls  of  the  dwelling,  and  also  contributing  to  the  morbific 
character  of  the  stagnant  water  which  accumulates  in  wet  weather  at 
the  bottom  of  the  court,  whence  it  drains  off  sluggishly  by  an  open 
kennel  to  the  untrapped  grated  opening  of  the  sewer  at  the  entry.  The 
removal  of  the  midden  heap  was  described  as  a  grievous  aggravation  of 
the  habitual  noisomeness  of  the  confined  atmosphere  of  this  court.  It 
is  first  thrown  out  by  hand  labour  upon  the  floor  of  the  court,  then 
wheeled  by  barrows  full  down  the  narrow  passage  into  the  street, 
whence  it  is  finally  carted  away.  The  farmer  is  willing  to  give  2s.  in 
addition  to  the  labour  for  this  manure.  The  water  for  cleansing  the 
court  after  this  laborious  and  noisome  operation  is  fetched  from  a  public 
pump  at  some  distance. 

In  Brewery-yard,  the  common  passage  to  several  tenements,  com- 
municating with  Moor-lane,  but  no  thoroughfare,  an  open  kennel 
extends  down  the  middle,  widening  into  a  large  green  stagnant  pool, 
at  the  blind  end  of  the  court,  where  it  is  partly  concealed  from  view 
by  a  low  stone  wall  built  across  the  kennel:  at  one  end  of  the  yard  is 
the  usual  midden-stead,  at  the  other  was  a  colony  of  pigs.  An  under- 
ground drain  extends  from  the  street  drain  half-way  down  this  yard  ; 
but  the  slope  of  the  surface  carries  most  of  the  refuse  by  the  open 
kennel  in  the  opposite  direction  to  the  terminal  stagnant  pool.  This 
yar>!  is  one  of  the  noted  localities  of  fever. 

Another  equally  frequent  source  of  patients  for  the  fever  ward,  is  a 
neighbouring  court  called  Plour/h-yard,  communicating  with  the  op- 
posite side  of  Moor-lane,  by  a  narrow  entry  i  the  yard  which  leads  off 
at  right  angles  from  this  entry  is  everywhere  surrounded,  except  at  the 
indirect  passage  to  the  street,  by  houses  from  20  to  30  feet  in  height. 
One  privy  serves  all  the  inhabitants  of  this  yard,  besides  trespassers  from 
the  street.    It  is  situated  at  the  blind  end  of  the  yard  with  an  enormous 
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open  midden-stead,  emitting-  the  usual  offensive  effluvia.  There  was  a 
stagnant  kennel  along  the  middle  of  the  yard,  soaking  through  the  ill- 
paved  surface,  and  infecting  the  foundation  and  ground  floors  with  its 
noxious  damps. 

My  attention  was  called  by  both  District  Visitors  and  the  Dispensary 
Medical  Officers,  to  Oven-house-yard,  China-lane  :  in  the  middle  were 
two  enormous  middens,  the  oozings  from  which  were  accumulated  in 
stagnant  pools.  An  operative  builder,  who  had  received  an  injury  from 
a  fall  two  years  before  was  still  slowly  recovering.  He  had  been  re- 
commended by  one  of  the  magistrates  to  prefer  a  complaint  of  this 
nuisance,  but  did  not  like  to  be  a  bad  neighbour,  the  landlord  of  an 
adjoining  public-house  claiming  a  vested  interest  in  the  pestiferous 
accumulation. 

The  aggravation  of  the  ills  of  poverty,  by  the  defective  arrangements 
for  the  removal  of  excreta  was  perhaps  nowhere  more  strikingly  mani- 
fested than  in  the  case  of  four  abodes  in  Bye-house-lane ;  where,  in 
consequence  of  the  confined  space,  the  privy  and  ash-heaps  were  accu- 
mulated in  the  cellars.  Commonly,  the  excuse  for  closed  doors  and 
windows  was,  the  bad  smell  of  the  court ;  but  here  I  found  a  special 
contrivance  for  keeping  open  the  outer  door,  without  which  the  tenant 
said  "  she  could  not  bide  in  the  house:"  "  the  stench  at  night  was 
sometimes  past  bearing,  especially  in  rainy  weather."  But  the  rent  was 
low,  1*.  9d.  per  week,  for  three  rooms,  on  account  of  the  nuisance  :  it 
they  could  afford  to  pav  more,  they  would  not  stay ;  but,  as  one  of  the 
tenants  said,  "  need  makes  one  submit."  This  poor  woman  was  an 
almost  constant  patient  at  the  Dispensary  for  dyspepsia  and  gastric 
irritation.  The  cellar  accumulation  often  overflowed  ;  for  it  was  sucli 
an  awkward  place,  the  farmers  did  not  like  the  trouble  of  fetching  it 
out,"  and  the  landlady  had  sometimes  been  induced  by  the  tenants 
complaint  to  pay  for  its  removal. 

In  Wood-yard  there  are  three  or  four  surface  drains,  but  they  have 
no  communication  with  the  street  sewer:  the  drainings  from  the  mid- 
dens in  the  Boar's  Head-yard,  and  from  some  pig-sties,  accumulate 
in  the  court,  and  are  carried  out  by  buckets  into  the  street  four  times  a- 
week  There  is  here  much  sickness  and  infantile  mortality :  the  wife 
of  John  Huddersall  had  managed  better  than  her  neighbours,  and  had 
reared  two  out  of  five  children.  The  privy  accumulation  was  enormous, 
and  sometimes  sells  for  13*.,  yielding  eight  or  nine  cartloads.  Hie 
amount  paid  for  soda  to  soften  the  pump  water  _tor  washing  vanes 
from  a  halfpenny  to  three  half-pence  per  week,  in  the  different  families 

of  the  court.  .     ,       ,  ' 

A  court  leading  out  of  Mason-street,  presents  an  enclosed  quadran- 
o-ular  space,  about  20  feet  in  length,  and  7  feet  in  width;  the  middle 
of  this  space  is  crossed  by  two  privies  and  their  usual  open  accumula- 
tions ;  at  the  sides  of  the  court  are  houses  varying  in  height  from  jU  lo 
30  feet ;  and  each  end  of  the  court  is  blocked  up  by  a  house  of  the 
same  height,  the  inmates  of  which  houses  were  seldom  off  he  Dispen- 
sary books.  The  Medical  Officer  has  found  the  stench  ol  this  place  so 
intolerable,  as  to  be  compelled  to  quit  his  patient  as  soon  as  possible. 

In  another  court  out  of  Mason-street,  about  6  feet  wide,  and  con- 
taining two  privies,  clothes  were  hanging  to  dry,  and  absorbing  tue 
fetid  atmosphere.  ,    _  „., 

A  third  court  is  below  the  level  of  the  street :  the  floors  of  the  houses 
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are  always  damp,  ami  this  state  is  greatly  aggravated  at  high  tides, 
when  the  old  mi  -stream  receptacle  of  the  town's  sewers  ,s  forced  back 
up  the  guUy-holes,  and  floods  all  the  yard.  They  had  a  very  scanty 
buddIv  erf  water:  there  I  heard  the  common  complaint  that  the  pump 
was  down,  with  the  addition  of  the  water  being  unfit  for -drinking  when 
raised,  the  well  having  become  polluted  by  the  surrounding  drainings  , 
S  it  was  only  fit  for  slopping,  not  fit  for  use."  The  tenants  have  to  go 
to  a  pump  about  a  hundred  yards  off;  with  the  usual  tax  for  soda  or 
with  the  expenditure  of  much  time  and  labour  in  getting  rain  water  lit 

^The'deSee  of  domestic  cleanliness,  with  these  evils  to  contend  against, 
were,  notwithstanding,  highly  creditable  to  the  poor  women,  the  wives 
of  the  operatives  who  tenant  these  abode.  But,  too  frequently,  the 
effect  of  the  difficulties  and  constant  operation  of  surrounding  annoy- 
ances—all within  the  scope  of  economical  and  efficient  preventive 
arrangements-was  manifest  in  the  sordid,  sickly,  and  querulous  s  at- 
terns,  into  which  women  of  originally  cleanly  and  orderly  habits  had 
sunk,  with  obvious  signs  of  habitual  resort  to  intoxicating  st.mis ants, 
combining  to  render  the  interior  of  their  abodes  as  intolerable  to  the 
husband  and  the  children  as  the  exterior  was  disgusting. 

On  one  side  of  Bridge-lane,  the  houses,  in  an  almost  ruinous  con- 
dition, are  piled  up  against  the  steep  base  of  the  Castle-hill,  which  there 
descends  suddenly  towards  the  river.  At  the  summit  of  one  of  these 
piles  called  the  Forty  Steps,  I  found  a  plateau,  supporting  a  range  ot 
niff-sties;  fronted  by  an  area  3  yards  wide,  which  was  one  mass  of  cor- 
ruption and  stench,  and  stood  on  a  level  with  the  roofs  of  the  houses, 
fronting  the  street  or  lane.  The  feculent  matter  blended  with  the  rain 
and  land  springs  from  the  hill  side,  drains  down  and  soaks  into  the 
foundations  and  walls  of  the  houses  in  its  descent  I  learnt,  without 
surprise,  that  the  morals  of  the  inhabitants  of  this  locahty  were  as  low 
as  their  physical  comforts. 

Lime-street,  parallel  with  the  quay,  manifests  the  usual  consequences 
of  imperfect  drainage  and  the  open  privy  system.  No.  8  a  seat  ot 
fever,  receives  the  damp  drainings  through  the  wall,  from  a  large  mid- 
den-heap  on  the  other  side.  Narrow  and  enclosed  courts,  with  tunnel 
entries,  lead  from  this  street,  most  of  them  with  the  midden  and  privy 
heaps  in  a  most  pestilential  condition. 

I  received  strong  testimony,  from  medical  and  other  sources,  of  the 
unhealthiness  of  a  locality  inhabited  by  small  tradesmen  and  operatives, 
called  Germany  road  or  street,  which  well  exemplified  the  evils  ot  a  bad 
drainage  system.  It  is  in  the  close  vicinity  of  the  old  mil  stream, 
which  here  begins  to  receive  the  contents  of  the  sewers;  the  whole 
vicinity  of  that  sluggish  receptacle  of  the  excreta  of  the  town  has 
always  been  a  noted  locality  of  typhus  and  other  forms  of  low  fever. 
At  the  beginning  of  Germany-street,  the  houses  join  back  to  back  with 
those  at  the  end  of  Leonard-gale:  and  here  my  attention  was  first 
offensively  arrested  by  a  huge  dung-heap  in  front  cf  the  tenement  of  a 
cow-keeper.  In  an  adjoining  court,  the  constant  privy-heap  at  the  blind 
end  was  unusually  pestilential  ;  the  accumulation  ot  the  refuse  of  many 
abodes,  it  requires  removal  four  times  a  year :  the  women,  who  take  the 
task  of  cleansing  after  the  removal,  share  the  small  profits  from  the 
farmer's  purchase,  which  amounts  to  sixpence  each. 
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In  Germany -row— v.  closed  court,  with  smaller  ones  communicating 
witli  it — there  is  an  open  well,  supplying  the  inhabitants  and  the  sur- 
rounding neighbourhood  with  the  usual  hard  water.  The  overflowings 
of  the  well  run  to  an  open  kennel  in  the  court,  which  receives  also  the 
druinings  of  two  or  three  privy  midden-steads,  and  of  two  pig-sties : 
this  stagnant  solution  soaks  to  the  foundation  and  through  the  floors 
of  the  houses,  and  in  rainy  weather  it  rises  so  as  to  flow  in  at  the  doors : 
it  finds  its  sluggish  way  into  Germany-street,  where  it  used  to  be  re- 
ceived, with  similar  contributions  from  adjoining  courts,  into  an  open 
drain.  This,  in  consequence  of  the  representations  to  the  Sewers  Com- 
mission, of  the  frequency  of  fever,  had,  within  a  year  previous  to  my 
inspection,  been  converted  into  a  covered  drain  or  sewer.  It  remains 
to  be  seen  how  far  this  attempt  to  diminish  disease,  by  local  improve- 
ment of  drainage,  will  succeed:  its  value,  at  present,  seems  to  be  chiefly 
the  admission  by  the  authorities  of  the  connexion  between  disease  and 

bad  drainage.  1 

The  open,  and  here  almost  stagnant  mill-race,  extends  from  German y- 
brid"e,  700  yards  northward  ;  the  mud  at  the  bottom  was  emitting 
mephitic  bubbles.  The  inhabitants  of  the  houses  built  on  its  west 
bank  had  supplied  the  Dispensary  with  many  cases  of  fever;  and  the 
Medical  Officer,  Mr.  Ricketts,  observed,  that  in  these  and  other  maladies, 
when  not  fatal,  the  recovery  was  always  slow ;  they  did  not  rally  or 
regain  strength,  as  they  would  do  in  more  healthy  localities. 

Parliament-street  is  an  enclosed  court,  having  one  covered  or  tunnel 
entry,  on  the  banks  of  the  mill-dam,  and  a  similar  outlet  into  Green 
Area.'    Each  of  these  openings  is  about  3  feet  wide,  and  7  feet  high  ; 
they  lead  to  a  space  of  14  yards  lonar  and  6  yards  wide,  inclosed  on  every 
side  by  good  houses,  from  24  to  30  feet  in  height.    At  one  end  of  this 
inhabited  shaft,  or  well,  at  the  corner  furthest  from  the  covered  entry,  is 
the  usual  privy  and  midden-stead,  rendered  by  the  absence  of  ventilation 
more  than  usually  offensive.    The  mistress  of  the  dwelling  next  to  the 
privy  complained  bitterly  of  the  nuisance ;  her  hectic  cheeks  bespoke 
the  struo-o-le  which  the  constitution  was  undergoing  :  she  had  been  very 
bad  thatmght ;  had  suffered  two  hours'  purging  ;  her  husband  (James 
Mackerel!)  had  also  suffered:  they  would  leave  the  house  as  soon  as 
they  could  get  another.    They  paid  for  three  rooms  '2s.  Ad.  a-vveek.  A 
well  and  good  pump  were  situated  in  the  middle  of  the  court ;  and  this 
expensive,  but,  in  Lancaster,  common  mode  had  been  here  adopted  to 
supply  the  inhabitants  of  the  street  with  water,  not  only,  as  usual,  too  hard 
for  washing,  but  unfit,  from  its  offensive  brackish  taste,  for  drinking  or 
culinary  purposes  :  it  was  used  only  for  the  coarser  operations  ol  scour- 
inn-  the  floors,  the  household  utensils,  and  the  yard.    The  removal  ot 
the  midden  soil,  by  the  usual  operations  of  digging  and  throwing  it  out 
into  the  court,  and  wheeling  it  into  the  street  to  be  carted  away,  was 
referred  to  with  looks  and  in  language  sufficiently  expressive  ot  its 
diso-usting  nature,  aggravated,  as  it  must  be,  by  the  slow  dissipation  ot 
the" stench  in  this  pent-up  locality.    There  had  been  lever  m  almost 
every  one  of  the  well-built  houses  inclosing  Parliament-street,  witnin 
the  experience  of  the  present  Dispensary  Resident  Officer. 

In  Back  Cable-street,  the  surface  drainage  was,  until  lately,  in  as 
noxious  a  state  as  that  described  in  Germany-court;  but,  m  conse- 
quence of  the  representations  of  the  Dispensary  Medical  fetart,  ot  tne 
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equent  occurrence  of  fever  here,  a  closed  drain  was,  four  months  agft 
caned  along  the  front  oflhe  houses  into  the  adjoining  mill-race.  I  - 
complaint  at  this  street  was  chiefly  of  the  insufhc.eucy  of  ft*  wrt 
privy  fur  the  inmates  of  the  thirty  houses  for  wh.ch  i  had  been  Prided  . 
here,  as  elswhere,  1  heard  of  the  trespassers  from  the  street,  and  of  the 
unwillingness  of  the  younga*  females  to  go  to  the  place  Motives  o 
decency  and  morality  combine  with  those  of  health  and  economy  m 
Urging  upon  the  serious  attention  of  the  local  authorities  the  advan  age 
and  importance  of  a  system  of  sewerage  capable  of  being  combined 
with  the  in-door  soil-pan  system,  as  recommended  and  explained  in  the 
evidence  of  Messrs.  Austin,  Hawksley,  and  toden.'  _  . 

In  Suo-ar-house-alley,  the  surface-drainage  continues  in  as  bad  a 
state  as  in  Germany-court;  the  backs  of  the  houses  open  upon  an 
enclosed  area,  along  the  bottom  of  wh.ch  flows  the  old  mill-race.  Iht, 
approach  to  this  aria  is  by  a  narrow  covered  passage  on  entering  which 
I  was  met  by  an  indescribable  kind  of  damp,  sub-fetid  emanation  ;  at 
the  end  of  the  passage  was  a  privy  :  the  midden-heap  being  partly 
concealed  in  a  vault  or  cellar,  beneath  the  ground-floor  of  the  house, 
perforated  by  the  passage.    Emerging  thence,  I  stood  upon  a  steep 
bank  leading  from  the  backs  of  the  houses  to  the  bed  of  the  mill- 
stream  ;  on  the  opposite  side  was  a  lofty  wall,  at  each  end  a  low  arch 
throuoh  which  the  black  filthy  stream  was  sluggishly  flowing.  Each 
arch  supported  houses,  completing  the  enclosure  ot  the  area  The 
stream  was  confined  to  the  mid-channel;  at  the  sides  it  formed  stagnant 
nools  receiving  the  drainings  from  ash  and  midden  heaps  and  the  out- 
Sgs  from°the  overhanging  windows     The  fetid  solution 
through  the  foundations  of  the  houses.    When  the  tide  flows,  the  mil  - 
race  receiving  the  main  sewage  of  the  town,  is  driven  back  towards  its 
source,  traversing  the  area  in  its  progress,  and  again  slowly  returns  at 
the  ebb     Thus  the  enclosed  area,  about  forty  yards  in  length,  is  ven  i- 
lated  chiefly  by  an  impure  atmosphere,  which  escapes  from  beneath  the 
arches  at  each  end  at  every  flux  and  reflux  of  the  stream.    A  more 
typical  source  of  miasmata  can  scarcely  be  conceived. 

Supply  of  Water.- An  abundant  supply  of  water  is  essential  to  an 
effective  system  of  sewerage.  Sewers  and  drains,  it  has  been  well 
observed,  furnish  merely  the  ways  and  vehicles  for  the  transport  of  the 
excreta  of  towns.  Water  is  the  moving  power  or  earner,  and  its  supply 
and  application  form  an  essential  branch  of  the  same  subject,  with  the 

drainage  of  the  place. 

The' inhabitants  of  Lancaster  obtain  their  supplies  of  water  from  two 
sources-wells,  and  the  roofs  of  buildings.  The  well  water  is  brought 
up,  for  the  most  part,  by  pumps  ;  there  are  a  few  small  open  wells  ... 
the  poorer  districts,  from  which  water  is  drawn  up  by  hand-labour  and 

*  See  First  Report,  vol.  ii.,pp.  319,349,414.  A  temporary  abatement  of  the  evil 
imVhtbe  obtained  by  frequent,  regular,  and  systematic  cleansing  and  removal  o 
the  offensive  matter  from  all  courts,  alley,,  and  yards,  by  properly  appointed  and 
responsible  scavengers,  the  material  removed  being  sold  to  defray  the  expense  ot 
hePsca vengiug  '^e  example  of  the  small  town  of  Dalkeith  encourages  the 
adopt  on  of  such  a  system  on  economical  grounds.  This  town  contams  abou  ,2  0 
inhabitants.  Every  street,  court,  and  alley,  is  regularly  cleansed,  and  thorough ly, 
every  week-day,  and  on  Saturdays  twice  (morning  and  evening) ;  the  sale  ot  the 
manure  produces  a  sufficient  sum  to  defray  the  whole  of  the  expense,  and  leaves  a 
balance  of  about  100/.  a'-year. 
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the  bucket.  The  rain-water  from  the  roofs  of  the  dwellings  is,  in  most 
cases,  conveyed  by  spouts  into  cisterns  or  water-butts.  The  general 
prevalence  of  this  arrangement  is  due  to  the  hardness  of  the  well  or 
pump-water  *  which  unfits  it  for  washing  clothes,  except  by  the  ad- 
dition of  an  alkali,  which  is  usually  the  subcarbonate  of  soda;  and 
amongst  the  poorer  classes,  where  the  apparatus  for  collecting  the  rain 
water  is  least  efficient,  and  often  wanting,  the  purchase  of  soda  to  make 
the  pump  or  well  water  fit  for  washing,  subjects  them  to  a  tax  of  one 
penny  per  week  on  the  average.  They  complain  also  of  the  greater 
difficulty,  when  the  spring  water  is  thus  softened,  of  getting  out  the 
dirt,  and  the  quicker  wear  and  tear  of  the  clothes  in  washing,  besides 
their  beinu;  made  more  rotten  by  the  soda,  which  also  spoils  or  dis- 
charges  the  colour.  '""  ' 

The  wife  of  an  operative,  with  a  cleanly  house  and  habits,  stated  to 
me  that  she  gave  sixpence  a  pound  for  the  soda,  and  used  about  a 
quarter  of  a  pound  for  each  week's  washing,  but  the  majority  can  only 
afford  to  buy  it  by  the  quarter  of  a  pound  or  ounce  ;  and  though  paying 
dearer  for  it  in  this  way,  yet  using  less,  and  washing  with  more  labour, 
but  less  efficiently,  their  soda  tax  is  thus  reduced  to  one  penny  or  one 
halfpenny  per  week,  the  average  being,  as  before  stated,  one  penny  per 
week.    In  some  newly-erected  blocks  of  cottages,  built,  however,  on  the 
objectionable  system  of  back  to  back,  the  roof  water  is  conveyed  into  a 
common  stone  cistern,  from  which  the  tenants  draw  their  supplies  for 
washing  by  a  cock.    More  commonly,  however,  in  the  older  courts  and 
alleys,  the  roof  water  is  either  imperfectly  caught  in  insufficient  quantity 
in  cans  or  buckets,  held  under  the  open  spout  during  rain,  or  it  runs  to 
waste,  and  adds  to  the  unhealthiness  of  the  locality  by  augmenting  the 
stagnant  kennel-pools  and  the  general  dampness  of  the  soil  and  atmo- 
sphere.   Most  of  the  courts,  alleys,  or  blocks  of  cottages  are  provided 
with  their  pump:  those,  however,  in  the  neighbourhood  of  Stone  Well 
and  Calkeld  Well,  including  about  200  houses,  are  without  that  con- 
venience, and  the  inhabitants  resort  to  the  common  pumps  of  those 
ancient  wells,  some  from  a  distance  of  200  yards:  the  water  thence 

supplied  is  hard.  •  u 

The  wells  in  those  courts  and  alleys  provided  with  a  pump,  yield 
water  not  only  hard  and  unfit  for  washing,  but  frequently  unwholesome. 
A  poor  decent  woman,  of  cleanly  and  apparently  temperate  habits,  in 
Lucy-court,  said,  that  the  water  from  the  pump  in  that  court  always 
made  her  ill,  griped,  and  purged  her;  and  she  fetched  water  for  tea, 
and  other  culinary  purposes,  from  the  pump  m  Pipe-house-yard  *  dis- 
tance of  about  250  yards.  The  well  in  Lucy-court  was  polluted  by  the 
immediate  vicinity  of  the  midden-stead  of  the  court,  receiving  the  privy 
soil,  which  was  allowed  to  accumulate  in  great  quantity,  not  being 
removed  often  er  than  once  or  twice  a  year.  Far  from  being  infrequent 
were  the  complaints  that  «  the  well  was  down,"  or  the  pump  out  ot 
repair.  In  one  court,  observing  a  chain  across  the  pump  handle,  he 
cause  was  stated  to  be,  that  the  landlord  having  refused  to  repair  the 
pump,  the  tenants  of  the  court  had  agreed  to  to  get  it  done  at  sixpence 
each    The  repairs  were  made  and  paid  for  by  those  who  had  advanced 

*  Mr.  Wilson,  chemist,  found  in  the  water  from  his  own  well  in  Great  John-street, 
20  grains  of  calcareous  and  other  impurities  in  half  a  pint  ot  tlie  water. 
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the  needful  sum-the  small  capitalists  of  the  court.  The  defaulters  were 
"locked  out"  of  the  use  of  the  pump,  till  they  had  paid  their  quota  of  the 
expense,  or  had  wearied  out  the  privileged  tenants  by  incessant  squab- 
bling. , 

These  details  may  be  deemed  trifling,  but  they  contribute  to  demon- 
strate the  various  evils  of  the  present  system,  and  become  important 
when  the  ascertained  cost  at  which  good  water,  fit  for  every  purpose, 
might  be  brought  abundantly  and  conveniently  into  the  dwellings  ot 
the'poor,*  is  contrasted  with  the  expenses  and  other  evils  involved  in 
the  present  incomplete  and  inconvenient  supply  of  water,  of  so  hard  a 
quality,  as  to  be  unfit  for  one  of  its  most  important  applications. 

In  the  first  court  leading  out  of  Monmouth-street  there  is  no  pump 
or  well  j  the  only  supply  of  water  is  from  the  roofs,  and  this  is  very 
partially  collected.  Most  of  the  tenants  complained  of  having  neither 
hard  nor  soft  water.  Considering  the  trouble  and  labour,  the  colds 
caught  in  bad  weather,  and  the  wear  of  shoes,  incident  on  having  to  fetch 
the  water  from  a  distant  well,  and  the  present  expense  of  soda  in  making 
it  fit  for  washing,  one  of  the  tenants  (Mrs.  Sanger)  thought,  that  if 
o-ood,  drinkable^  and  soft  water,  were  brought  to  her  house  by  a  pipe, 
she  would  not  mind  paying  threepence  a-week :  the  rent  of  her  tene- 
ment was  2s.  Ad.  per  week.  The  next-door  neighbour,  to  secure  a 
supply  of  rain  water,  which,  nevertheless,  had  often  failed  her  during 

*  See  First  Report,  evidence  of  Mr.  Hawksley,  vol.  ii.,  pp.  38,  47.  By  way 
of  contrast  I  subjoin  the  following  estimate  of  the  expense,  m  Lancaster,  of  the 
pump  and  well  for  obtaining  the  supply  of  the  hard  water  :—  £    s  d 

Cost  of  making  a  stone  well  complete,  at  14*.  per  lineal  yard,  average  1    0  ]g  Q 

depth  14  yards  '} 

Lead  pump  "and  wood  frame  

Stone  trough  complete  

Average  cost  of  annual  repairs  ..••<•• 

Number  of  pumps  and  wells  in  the  town,  1237. 
Mr  Edmund  Sharpe,  to  whom  I  am  indebted  for  the  above  estimate,  informs 
me  that  about  50  of  the  above  pumps  are  not  in  use  from  various  causes,  as  «  out 
of  repair,"  "  water  bad,"  &c. 

The  following  gives  the  expense  of  the  existing  apparatus  for  collecting  the 
rain  water,  exclusive  of  the  roof-conduits  and  spouts  :— 

500  houses  have  lead  cisterns. 
200  houses  have  stone  cisterns. 
1000  houses  above  10/.,  with  each  a  butt. 
850  houses  under  10/. ;  425  of  them 
have  each  a  water-butt ;  425  have 
one  to  two  houses. 
850  houses  under  71.,  with  one  butt  to 
four  houses. 

3400  Total  number  of  houses. 

Average  number  of  weeks'  drought  fee- 
Summer    •       .  6 
Frost        .        .  2 

—  8  weeks. 
Price  of  water  during  drought,  lrf.  per 
9  gallons. 


1 


0 
0 


£17  16  0 
0    5  0 


Water  Butt. 


Average  cost  . 
Annual  repairs  ■ 
Will  last 
Number  in  use 


£.  *.  d. 
1  0  0 
0    7  0 

12  years. 
1850 


Lead  Cisterns. 


Average  cost 
Number  in  the  town 


£10  10 
500 


Stone  Cisterns. 


Average  Cost  .  • 
Number  in  the  town 


£8    8  0 
200 
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the  present  dry  summer,  had  invested  fourteen  shillings  of  hard  earned 
savin "-s  in  a  second-hand  butt. 

Near  the  blind  end  of  this  court  stood  the  common  privy,  with  the 
usual  enormous  accumulation  of  ash  and  midden  refuse.  It  was  re- 
moved by  hard  labour,  the  wheelbarrow  and  cart,  once  or  twice  a  year  ; 
the  smell  at  such  times  being  most  offensive.  A  stagnant  kennel  sur- 
face drain,  receiving  oozings  from  the  midden-stead,  the  slops  from  the 
houses,  and  the  waste  roof  water,  communicated  with  an  untrapped 
gully-hole  at  the  narrow  entry  to  the  court.  I  was  not  surprised  when 
the  Dispensary  Resident  Medical  Officer,  detailing  his  experience  of 
practice  derived  from  this  locality,  pointed  out  one  of  the  houses  as 
haviirn-  been  the  seat  of  a  series  of  cases  of  scarlet  fever  of  a  low  typhoid 
type,  "fatal  to  one  of  the  inmates,  an  adult,  who  had  been  attacked  at  a 
period  when  his  labour  had  become  most  productive  to  the  public,  and 
important  to  his  family. 

In  Pitt-street,  the  inhabitants  complained  that  the  pump  was  out  of 
order  and  that  the  water  was  bad  and  unfit  for  culinary  purposes, 
when  raised  by  much  labour;  there  were  no  means  for  collecting  the 
rain  water  in  this  street.  The  well  water  was  used  ior  washing 
clothes,  after  the  addition  of  soda,  for  which  each  family  in  this  street 
paid  on  the  average  one  penny  per  week. 

There  are  three  inhabited  cellars  in  this  street. 

The  privy  receptacles  were  in  front  of  the  houses,  and  brim-iull: 
they  are  emptied  about  once  in  two  years. 

In  Oven-liouse-yard,  China-lane,  I  found  lamentable  instances  of  the 
difficulties  ofobtaining  a  supply  of  soft  water  for  the  indispensable  need  o  f 
cleanliness.  One  poor  woman,  upon  interrogation,  with  some  reluctance, 
pointed  out  an  empty  window  pane  on  the  level  of  the  floor  ot  an 
adjoining  yard,  through  which  she  sometimes  put  her  little  boy  at 
night,  to  abstract  a  supply  from  the-  water-butt  there  At  other  tunes 
she  not  it  from  the  Castle  ditch,  by  letting  down  a  bucket  from  the 
terrace,  at  .a  height  .of  about  .30  feet.  .  This  is  not  an  uncommon 
practice  with  the  poor  women  in  the  neighbourhood  ot  the  Uastie, 
the  part  of  the  ditch  not  bounded  by  the  terrace  is  railed  in  to 
preserve  the  water  for  the  service  of  the  jail.  Soft  water  is  sold  ... 
this  neighbourhood  to  the  poor  who  can  afford  to  buy  it,  at  a  penny 

for  three  cans  full.  .  , 

James-street  is  long  and  narrow,  with  an  open  drain  and  beais,  at 
the  Infirmary,  the  character  of  an  unhealthy  locality  Barroxo  s-court 
leading  out  of  an  offset  from  this  street,  has  furnished  cases  ot  fever 
from  No  9,  at  the  back  of  which  house  there  is  a  huge  midden 
belon-i.i"  to  the  stables  of  the  Fleece  Inn.  ;  The  mother  of  the 
family°  had  been  lately  carried  off  by  typhus  A* ;  exempl.fy.tig the 
appreciation  of  the  advantage  of  a  good  supply  of  .water,  the  tenant 
though  aware  of  the  unhealthiness  of  the  place,  continues,  because 
the  landlord  has  provided  a  large  stone  tank  for  the  reception  of  the 
rain  water;  it  is  raised  by  a  pump  from  the  tank, 

In  Plough-yard,  already  cited,  as  exempl.fying  the  evils  ot  tlie 
present  sewer  system,  the  means  for  collecting  the  ra?n Wfer  artery 
insufficient.  'The"  water  from  the  pump  is  made  usable  tor  washing 
by  the  usual  addition  of  soda.  The  tenant  of  two  rooms  in  one  ol  the 
houses  rented  at  Is.  lOd.  per  week,  paid  three  halfpence  per  week  for 
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soda  for  washing-,  when  there  was  no  rain  water  to  be  had.  Another 
taught  a  pennyworth  of  soda  for  her  week's  washing. 

Croohed-billet-yard  communicates  with  the  lower  end  of  Church- 
street;  is  a  similar,  but  narrower,  cul-dc-sac  than  Plough-yard,  and 
has  the  privy  and  offensive  midden-stead  at  the  blind  end  :  the  contents 
are  removed  about  three  times  a-year,  the.  farmer  paying  2s.  6d., 
which  the  inhabitants  share  amongst  themselves.  They  complained 
of  its  offensiveness.  One  abode,  of  which  the  door  and  only  window 
opened  close  against  the  midden-heap,  had  supplied  the  Dispensary 
with  an  interesting  but  fatal  case  of  purpura  haemorrhagica,  in  a 
child  :  the  mother,  in  the  same  abode,  had  been  carried  off  by  puerperal 
fever  of  the  typhoid  type.  Here,  after  the  usual  complaints  of  the 
quality  and  deficiency  of  water,  a  tenant  of  the  court,  in  answer  to  the 
question  of  what  it  would  be  worth  to  her  to  have  a  house  supply  of 
good  water,  thought  that  "  twopence  a  week  would  be  what  most  of 
"em  would  be  glad  to  give  for  such  a  comfort."  This  court  had 
surface  drainage  only. 

In  Oven-hoiise-yard,  St.  Leonard-gate,  there  is  no  pump,  and  they 
have  a  long  way  to  go  for  water ;  and  what  they  get  from  Stone  Well 
or  Calkehf  Well  is  hard,  and  requires  soda  for  washing.  This  yard  is 
accessible  by  a  narrow  entry,  close  to  which  stood  the  usual  open 
midden-heap ;  it  leads  to  an  area,  about  30  feet  by  20  feet,  which  is 
principally  occupied  by  a  stagnant  mass  of  mud  and  green-mantled 
water.  On  one  side  of  this  were  ten  pig-sties,  and  the  rest  was 
surrounded  by  dung-heaps,  of  which  I  counted  six.  The  central  pool 
receives  the  fetid  oozings  from  these  accumulations  of  filth;  and  the 
whole  forms  a  typical  specimen  of  the  fertile  source  of  febrile  miasmata, 
in  the  precincts  of  a  populous  neighbourhood. 

Dam-side-street  is  another  irregular  enclosed  space,  entered  by  a 
covered  way  which  we  could  not  pass  without  stooping:  it  contained 
several  midden-steads  and  pig-sties,  and  is  a^ noted  seat  of  fever.  It 
is  not  provided  with  a  pump:  the  inhabitants  fetch  their  hard  water 
from  Mason-street,  and  their  rain  water,  when  they  can  get  it,  which 
is  a  rare  occurrence,  from  Swarbrick's,  in  Germany-street ;  most  times 
they  have  only  the  hard  pump  water,  and  those  that  can  afford  it,  buy 
a  halfpenny  or  penny  worth  of  soda,  which  serves  only  for  one  batch 
of  washing. 

In  Croft's-yard  there  is  no  pump,  and  the  means  for  catching  the 
rain  water  are  very  imperfect.  Cleansing  of  the  court  always  requires 
the  preliminary  labour  of  fetching  the  water  from  the  Stone  Well; 
and,  at  the  period  of  the  removal  of  the  midden-heap,  "  they  are  all 
day  in  getting  it  any  way  decent."  The  usual  soda  tax  is  paid  at 
most  times  of  the  year  to  make  the  Stone  Well  water  fit  for  washing. 
One  family  had  left  the  yard  because  they  were  always  ailing:  their 
successors  are  now  in  a  sickly  state.  The  advice  of  the  Medical  Officer 
to  these,  his  habitual  patients,  was  uniformly  to  leave  a  place  which 
had  been  an  almost  constant  channel  for  the  flow  of  the  Dispensary 
charity  fund,  in  the  shape  of  their  drugs,  and  the  time  and  skill  of  their 
Resident  Officer. 

Ventilation. — When  we  consider  the  proportion  of  putrefactive  and 
pestilential  emanations  which  must  be  mingled  with  the  atmosphere 
of  confined  courts  and  yards  like  those  which  have  been  described,  it  is 
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obvious  that  any  of  the  modes  of  ventilation  that  have  been  devised 
and  recommended  to  be  introduced  into  the  construction  of  the 
dwellings  of  the  poor,  by  apertures,  regulated  or  otherwise,  in  the 
windows,  walls,  and  chimneys  of  dwellings  so  located,  must  increase 
the  nuisance  to  the  inhabitants  by  the  introduction  of  currents  of  such 
offensive,  atmosphere,  so  long  as  the  system  of  open  privies  and 
infrequent  removal  of  the  accumulated  excreta  and  refuse  is  suffered 
to  continue  in  operation. 

Pure  air  is  the  essential  condition  of  successful  ventilation.  An 
arrangement  of  dwellings  admitting  full  and  free  currents  of  the 
atmosphere  is  the  main  requisite  for  the  healthy  respiration  of  the 
inmates,  and  should  be  provided  for  in  all  sanatory  regulations  for  the 
future  erection  of  abodes  for  the  poorer  classes.    The  improvement  of 
the  air  in  the  existing  dwellings  when  they  are  so  arranged  as  to 
obstruct  pure  atmospheric  currents,  by  the  introduction  of  partial  and 
domestic  contrivances  for  ventilation,  demands  as  a  requisite  pre- 
liminary, such  a  system  of  constant,  speedy,  and  complete  removal  of 
decomposing  animal  and  vegetable  refuse  as  is  now  in  operation  in  the 
town  of  Dalkeith  (see  ante,  p.  225),  or  as  that  still  more  effectual  and 
economical  one  which  has  been  described  in  the  evidence  of  Messrs. 
Foden  *  Hawksley.t  and  Austin,  J  and  which  is  actually  in  successful 
operation  in  a  densely  inhabited  part  of  the  locality  now  reported  on— 
the  County  Gaol,  to  which  I  shall  presently  advert.  With  regard  to  the 
confined  parts  of  the  town  inhabited  by  the  poorer  classes,  I  subjoin 
=ome  of  the  instances  in  which  the  necessity  for  such  an  essential 
preliminary,  connected   with  the  flushing  system  of  drainage  and 
sewage,  was  forced  upon  my  attention  during  the  inspection  made  for 

the  present  Report.  .    ,  ,  i     1  c 

In  Victoria-place  the  first  story  of  the  houses  is  below  the  level  ot 
the  opposite  field,  and  about  7  feet  below  the  wall  supporting  the  soil 
of  that  field :  the  length  of  the  place  or  passage  is  40  feet,  and  it  is 
blocked  up  at  each  end.  The  families  living  here  are  mostly  of  the 
better  class  of  operatives.  No.  7  is  built  over  a  stable  and  pig-sty, 
and  has  a  «reat  accumulation  of  refuse  beneath  the  inhabited  part  of 
the  house  &  The  former  inmates  of  this  tenement  were  always  ailing: 
their  successors  had  been  six  weeks  in  the  house,  and  complained  that 
they  were  forced  to  keep  the  windows  shut  to  keep  out  the.  stench. 

The  entry  to  a  thickly  populated  cul-de-sac  called  Railway  Inn-yard, 
is  a  covered  passage  two  feet  wide.  CardioelV  s-yard is  a  similar 
inhabited  sunken  shaft.  The  ventilation  in  both  is  most  defective,  and 
their  atmosphere,  polluted  by  the  common  open  privy  and  open  dram 
svstem  is  unfit  for  admission  into  human  abodes.  Both  localities  had 
supplied  the  Dispensary  with  cases  of  fever  and  phthisis.  Mr  Ricketts 
had  had  fever  cases  also  in  Black  Cat-yard,  which  is  five  feet  wide 
and  with  an  atmosphere  requiring  the  same  thorough  system  of 

disinfection.  '  ,  ,  r  

Fleet-street  is  an  enclosed  area  of  a  few  yards  square  entered  from 
Union-square  by  a  passage  two  feet  wide  and  20  feet high.  In ,  th.s 
limited  space  were  two  privies  and  midden-heaps.  The  inhabitants 
carefully  shut  out  the  atmosphere  which  receives  the  emanations. 

*  First  Report,  vol.  ii.  P.  349.  t  Ibid,  319.  1  t  Ibid,  414 
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Lawson's-yard,  inhabited  by  a  higher  class  of  operatives,  was  clean 
and  flagged,  but  exhibited  the  evils  of  a  pent-up  atmosphere  :  it  is 
parrow  and  closed  at  both  ends,  except  the  tunnel  entry  from  Market- 
street.  I  was  struck  by  the  clank  smell  on  entering  it.  My  medical 
companion  stated  that  he  had  noticed  that  of  sulphuretted  hydrogen 
in  his  attendance  on  the  sick  in  this  yard. 

Several  courts  led  by  narrow  covered  ways  from  Henry-street :  only 
one  was  sufficiently  open  to  admit  the  purifying  currents  of  air;  the 
others  were  confined  and  filled  by  a  more  or  less  fetid  atmosphere. 
Here  was  repeated  the  common  complaint  of  the  pump  out  of  repair, 
aud  the  great  labour  of  raising  water  for  culinary  purposes.  The 
proximity  of  the  canal  affords  the  supply  of  soft  water  for  washing. 

The  obstruction  to  a  free  admission  of  solar  light  which  is,  likewise, 
caused  by  the  close  collocation  of  dwellings,  as  has  been  described,  adds 
to  the  force  with  which  the  more  directly  deleterious  influences 
operate  upon  the  inhabitants,  and  especially  upon  convalescents,  infants, 
and  young  children. 

In  renard  to  the  close  courts,  yards,  and  alleys,  so  common  in  old 
towns,  and  so  difficult  to  be  effectually  altered  without  destruction  of 
property,  the  substitution  of  the  soil-pan  and  flushing  system  for  the 
open  privies  and  accumulations  appears  to  be  the  essential  preliminary 
step  to  ventilation  improvements.  The  atmosphere  of  the  rooms,  now 
often  purposely  pent  up,  is  however,  in  some  instances,  rendered  still 
more  deleterious,  especially  during  the  hours  of.  sleep,  by  the  over- 
crowding of  the  apartments;  of  which  I  met  not  unfrequently  with 
example!  by  no  means  warranted  or  excused  by  the  circumstances  of 
the  occupant  of  such  abodes. 

In  Factory-hill,  for  example,  there  is  a  block  of  eighteen  cottages, 
built  back  to  back.  Mr.  Ricketts,  who  had  here  attended  some  bad 
cases  of  children's  diseases,  drew  my  attention  to  the  uncleanly  state  of 
some  of  the  abodes;  and  Mr.  Jackson,  the  mill-owner,  complains  that 
he  could  not  prevent  the  habit  of  over-crowding.  Two  or  three 
families  would  stow  themselves  into  a  space  (it  only  for  the  wholesome 
occupation  of  one  family  ;  and,  though  in  the  receipt  of  full  wages, 
would  thus  save  expense  of  rent  at  the  expense  of  health,  in  order  to 
jjain  means  of  indulging  in  excesses  calculated  more  directly  to 
undermine  the  constitution. 

While  however,  a  general  system  of  baneful  extraneous  causes 
continues  to  operate  in  diminishing  or  destroying  the  domestic  comfort 
of  the  working  classes,  by  polluting  the  atmosphere  surrounding  their 
dwellings  by  noxious  emanations,  which  tend  directly  to  depress  the 
nervous  system,  no  very  sanguine  expectations  can  be  entertained  of 
their  improvement.  The  great  and  primary  evil  must  first  be  amended 
by  efficient  sanatory  regulations. 


Fires,  Among  many  secondary  evils  and  inconveniences  which 

attend  the  present  mode  of  supply  of  water  in  the  town  of  Lancaster, 
its  inadequacy  to  meet  the  emergency  of  conflagrations  prominently 
suo-o-ests  itself.  "The  town,"  says  the  historian  above  quoted,  "has 
been  long  famous  for  the  great  quantities  of  mahogany  furniture  which 
have  been  made  in  it  for  home  use  and  exportation.    Mr.  Gowlli's 
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extensive  vvarerooms,  stored  with  every  article  of  useful  and  ornamental 
furniture,  are  well  worth  the  attention  of  the  stranger,  as  they  are  said 
to  be  the  best  stocked  of  any  in  tliis  line  out  of  the  metropolis."*  I 
was  assured  by  the  present  senior  partner  of  the  firm,  that  in  the  event 
of  a  fire  breaking  out  in  the  richly-stored  premises  in  Church-street, 
the  only  supply  of  water  which  could  now  be  had  was  from  the  pump 
and  water-butt,  and  from  those  in  the  yards  and  passages  of  the 
neighbouring  houses. 

Public  Walks. — On  the  risino;  ground  to  the  east  of  the  town,  near 
that  part  which  is  most  densely  inhabited  by  the  factory  population, 
the  Corporation  possesses  land,  called  Freeman's  Wood,  which  has 
been  planted  and  walled  round  for  the  protection  of  the  young  trees. 
This  "mio-ht  be  laid  out,  at  a  comparatively  small  expense,  as  an 
ornamental    park  for   public  recreation.     It  could  not  but  prove 
conducive  to  the  sanatory  improvement  of  the  labouring  populat.cm 
e-enerally,  and  more  especially  of  the  manufacturing  class,  wh,ch  the 
tables  of  mortality  show  to  have,  at  present,  the  lowest  rate  of  life. 
The  higher  oround,  near  the  race-course,  would  form,  if  properly 
drained"  a  most  advantageous  site  for  athletic  games  and  exercises 
which  are  too  little  encouraged  amongst  the  younger  art.sans  and 
oneratives.     These,  and   other  accessary  means  of  improving  the 
sanatory  state,  can  scarcely,  however,  be  expected  to  improve  the  rates 
of  mortality,  whilst  the  great  and  primary  evils  remain  in  ful  force. 

Remedial  Suggestions.— The  most  obvious,  and  apparently  the  only 
efficient  remedy  for  the  circumstances  which  mainly  affect  the  sanatory 
condition  of  the  town  of  Lancaster,  depends  upon  the  acquisition  of  a 
supply  of  water,  not  merely  in  quantities  sufficient  for  the  ordinary 
domestic  wants  of  the  inhabitants,  but  a  concentrated  supply,  capable 
of  beintr  conveyed  into  the  interior  of  houses  so  as  to  be  applicable  to 
the  removal  of  the  most  offensive  kind  of  refuse,  and  or  conveying  the 
<=ame,  by  proper  house-drains,  to  sewers,  so  constructed  as  to  admit  of 
drectual  scouring  by  such  application  of  watei-povver.t     Hie  whole 
S  of The  town!  thus  speed.ly  and  effectually  carried  off  by  a 
flushing  system  of  house-drains  and  sewers,  ought,  ,n  order  to  meet 
the  exigencies  of  the  agricultural  neighbourhood,  as  well  as  to  ensure 
a  return  for  capital  expended  in  such  sanatory  improvements,  to  be 
conveyed  by  the  main  sewer  into  reservoirs,  at  a  due  remoteness  from 
the  town,  in  order  to  its  subsequent  removal  and  application  to  the 
increase  of  the  productiveness  of  the  surrounding  land,  whu-h  might 
if  properly  drained,  be  then  maintained  constantly  m  a  high  state  ot 

fertility-  _   —  

— ~  .     TTUtnvinl  Account  of  the  town  of  Lancaster,  8vo.,  180/,  p.  64. 

I  Mr  IS  conn  y  architect  and  surveyor,  in  a  letter  addressed  to  me  since 
t  Mi.  bhaipe county  referenCe  to-  such  a  supply  of  good  soft  spnng- 

milr     1 1 am  uSE'to  give  «  estimate  of  the  cost  of  a  perfect  supply,  but  am 

which  Lancaster  is  built. 
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I  have  been  induced  to  step  thus  far  beyond  the  immediate  and 
proper  object  of  this  Report,  which  is  the  exposition  of  the  chief  causes 
affecting  the  sanatory  condition  of  Lancaster,  and  to  suggest  the  line 
of  remedial  operation,  because  the  local  authorities,  responsible  for  the 
health  of  the  town  as  far  as  it  depends  on  proper  sewage  and  drainage, 
have  an  opportunity  of  judging  of  the  efficiency  of  the  improved 
system  recommended,  by  its  successful  operation  at  the  County  Jail, 
where  it  has  been  adopted  by  the  authorities  who  regulate  the 
sanatory  condition  of  that  establishment. 

All  the  excreta  of  the  population  there  aggregated,  and  immured 
upon  the  summit  of  the  hill  on  which  the  town  is  built,  are  speedily 
and  effectually  removed  by  the  application  of  water-power,  and 
conveyed  to  closed  reservoirs,  to  be  subsequently  applied  to  the 
purposes  of  agriculture. 

The  following  are  the  sources  whence  a  water  supply,  equivalent  to 
the  above  important  service,  as  well  as  to  the  ordinary  exigencies  of 
cleanliness,  is  obtained  : — 

Debtors'  Yard. — Spring  water  from  the  well  in  the  centre  of  the 
yard,  and  from  a  well  near  the  Well  Tower.  Rain  watei  from  a  large 
tank  at  the  upper  end  of  the  yard. 

Male  Crown  Side. — Spring  water  from  the  well  in  the  Chapel  yard, 
worked  by  the  tread-wheel.  Rain  water  from  a  tank  in  the  Lungess 
Tower  ;  from  two  tanks  in  B  ward ;  from  a  tank  in  each  of  the  wards 
A,  C,  D,  E,  and  F ;  and  with  water,  condensed  from  the  steam-pipe, 
passing  through  the  wards,  in  the  yard  of  ward  G  and  H. 

Penitentiary,  or  Females'  Ward. — Spring  water  from  a  well  within 
the  building.  Rain  water  from  the  Castle  ditch,  by  a  forcing  pump, 
from  two  tanks  on  the  roof,  and  from  a  large  tank  in  the  yard. 

Female  Debtors'  Ward  contains  a  rain  water  tank. 

Keeper's  House. — Spring  water  from  a  well  in  the  Well  Tower. 
Rain  water  from  a  tank  under  the  house. 

The  inconveniences  of  the  flushing  system  of  sewage  adopted  in  the 
jail,  of  which  I  heard  complaints  in  the  town,  arise  entirely  from  the 
partial  application  of  the  system,  from  its  being  confined  to  the  jail 
and  stopping  at  the  summit,  instead  of  extending  to  the  base  of  the 
hill,  and  over  the  whole  natural  drainage  area  of  the  town. 

The  contents  of  the  flushed  drains  and  sewers  of  the  jail,  instead  of 
being  delivered  at  a  distance  from  the  town  habitations,  are  arrestep 
and  accumulated  in  two  enormous  cesspools,  excavated  just  outside  the 
walls  of  the  jail,  on  the  summit  of  the  hill,  whence  the  matter  is 
removed  and  carried  off  at  brief  intervals.  The  constant  and  frequent 
repetition  of  such  an  operation  within  the  town,  is,  of  itself,  a  nuisance, 
and  opposed  to  the  salubrity  of  the  atmosphere.  But  the  cesspools 
were,  likewise,  complained  of  by  the  inhabitants  of  the  streets  in  the 
immediate  vicinity,  on  account  of  the  occasional  overflow  of  the  liquid 
contents  which  found  their  way  into  both  the  kennels  or  surface  drains, 
and  into  the  sewers;  and  the  effluvia  from  the  untrapped  gratings 
were  stated  to  have  been  thereby  rendered  much  more  noisome  and 
offensive. 

The  authorities  having  charge  of  the  town  drainage  and  sewage,  at 
the  period  of  my  inspection  of  the  sanatory  state  of  Lancaster,  had 
refused  to  permit  the  authorities  having  charge  of  the  upper  part  of 
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the  same  natural  drainage  area,  to  use  the  sewers  which  constituted 
the  proper  outfalls.  At  different  previous  periods,  the  subject  of  a 
combined  plan  of  sewage,  of  both  town  and  castle,  had  been  under 
discussion  between  the  two  authorities,  but  has  not,  hitherto,  led  to  so 
desirable  a  result. 

With  the  present  mode  of  water  supply,  the  extension  of  the 
flushing  system  of  drainage  and  sewage  over  the  entire  drainage  area 
of  the  town,  is,  in  fact,  impracticable.  Equally  impract.cable,  without 
a  different  and  improved  mode  of  water  supply  to  the  town  is  the 
substitution,  for  the  present  open-privy  and  putrefactive-accumulation 
svstem  in  the  courts  and  alleys  inhabited  by  the  labour.ng  population, 
of  the  plan  above  recommended,  on  the  evidence  of  Messrs.  Hawksley, 
Foden,  and  Austin,  and  which  is  in  successful  operation  at  the 
commencement  of  the  natural  drainage  system  of  the  town,  namely,  at 

""The"  general  manifestation  of  a  hearty  sympathy  on  the  part  of  the 
influential  inhabitants  of  Lancaster  with  the  welfare  of  the  humbler 
cksses.and  the  strong  expressions  of  interest  in  the  subjects ,  of  the 
present  inquiry,  and  of  desire  for  the  improvement  suggested  by  it 
Sv  th  expectation  that  that  which  has  been  done  on  principles  of 
Jeconomy,  for  the  sanatory  condition  of  the  inmates  of  the  jail,  vv.ll  be 
attempted  its  equal  economy  and  efficiency  being  made  manifest  to 
the  Tlorities,  in  behoof  of  the  health,  the  cleanliness,  the  domestic 
comfort  and  the  morals  of  the  honest  and  industrious  poor. 

Tn  the   town  of  Nottingham,  more   than  5000  houses  of  the 
labouring  classes  are  supplied  with  filtered  water,  fit  for  every  purpose, 
at  hiTp'ressure  rate,  for  which  the  rate  of  one  penny  per  week  per 
hou  e  is  remunerative:  this  has  been  followed  by  great  increase  of 
Personal  cleanliness  and  decrease  of  disease.     I  met  w.th  many 
Fnstances  among  the  analogous  classes  in  Lancaster   of  expressed 
w  Illness  "  Pa°y  twice  that  sum,  or  more,  for  the  like  advantage  ;  and 
T   h  °same  time  had  evidence,  that  an  expense  equal  to  that  paid  for 
water  by  the  poor  at  Nottingham,  was  in  most  cases  incurred  by  the 
Tor  at  Lancaster,  for  improvement  of  their  present  scanty  supply  of 
Tard  water.    The 'effect  of  such  scanty  supply,  o^^^ftiE 
labour    sometimes  at  a   distance  and  with    much   difficulty,  w.th 
utequen0; "superadded  expense  to  render  the  water  usable  for  wash, ng 
by  addition  of  an  alkali  injurious  to  the  articles  ™Y^We  Lvson 
diminish,  if  not  destroy,  habits  of  cleanliness,  both  of  attire,  person, 
and  abode. 
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REPORT  on  the  SANATORY  CONDITION  of  the  TOWN  of 

WOOLWICH. 

By  W.  T.  Denison,  Captain  Royal  Engineers. 

My  Lords  and  Gentlemen, — 

The  following  Report  which  I  now  submit  for  your  consideration 
is  chiefly  founded  upon  the  information  received  from  individuals 
and  public  bodies,  in  reply  to  the  printed  list  of  questions  drawn  up 
and  circulated  under  your  direction.  These  answers,  and  some  others 
which  have  been  given  to  a  few  separate  questions  submitted  by 
me  to  the  medical  practitioners  in  the  town,  would  alone  afford  a 
pretty  correct  view  of  the  state  of  the  town.  But  as  regards  those 
points  which  have  the  most  direct  operation  upon  the  health  of  the 
public,  I  shall  be  able,  from  my  own  observation  as  a  resident  for 
upwards  of  seven  years,  to  correct  some  of  the  statements  contained 
in  the  answers  to  the  printed  queries,  and  to  corroborate  the  evi- 
dence of  the  medical  practitioners  as  to  causes  of  the  diseases  stated 
to  prevail  to  a  great  extent  in  particular  localities,  and  which  can  fairly 
be  traced  to  the  filthy  state  of  the  streets  and  alleys  arising  from  the 
total  absence  of  drainage,  the  neglect  of  proper  cleansing  the  surface 
by  scavengers,  and  the  prevalence  of  dirty  habits  among  the  popula- 
tion, arising  principally  from  want  of  water.  _  ^ 

I  am  happy,  however,  to  be  able  to  state,  that  a  conviction  of  the 
evils  arising  from  these  various  causes  appears  now  to  prevail  among 
the  local  authorities.  Notice  has  been  given  of  an  intention  on  their 
part  to  apply  to  Parliament  for  an  extension  of  the  powers  of  their  pre- 
sent local  Act,  so  as  to  enable  them  to  drain  the  town  properly.  This 
si  a  step  in  the  right  direction ;  but  to  make  it  perfectly  effectual,  the 
whole  subject  should  be  carefully  considered  by  competent  persons,  and 
the  powers  taken  should  be  such  as  would  allow  the  authorities  to  pro- 
vide proper  supplies  of  water,  without  which  any  system  of  drainage 
can  be  but  partially  carried  out.  The  steps  now  taken  by  the  au- 
thorities afford  a  most  satisfactory  proof  of  their  anxiety  to  co-operate 
with  the  objects  of  the  present  inquiry.* 

Position  of  the  Town. 
The  town  of  Woolwich  is  situated  on  the  south  bank  of  the  river 
Thames,  about  eight  miles  below  London  Bridge  i  it  occupies  a  portion 
of  the  steep  bank  or  ridge  which  extends  from  Greenwich  to  Enth, 
and  which  is  composed  for  the  most  part  of  gravel  and  sand  overlying  the 
chalk.  The  fall  is  rapid  towards  the  river ;  at  one  or  two  points  the  water 
comes  close  up  to  the  foot  of  the  ridge,  but  generally  there  is  a  broad 
strip  of  marsh  land  between  the  ridge  and  the  river.  This  marsh  land 
is  below  the  level  of  high-water  mark,  but  is  protected  from  inundation 
bY  banks  carefully  constructed,  and  kept  in  repair  by  a  heavy  rate  levied 
upon  the  land  which  derives  a  benefit  from  them.  Though  thus  pro- 
tected from  actual  inundation,  yet  the  stagnant  water  in  the  ditches, 

*  Since  this  Report  was  made  it  has  been  resolved  not  to  incur  the  expense  of 
obtaining  a  separate  Act  of  Parliament,  in  the  expectation  that  some  general  mea- 
sure might  be  passed. 
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and  other  circumstances  attendant  upon  such  a  locality,  create  in  the 
spring  and  autumn  a  tendency  towards  intermittent  fevers  in  the  inha- 
bitants of  the  villages  which  border  upon  the  marsh,  and  from  this  the 
inhabitants  of  Woolwich  do  not  altogether  escape,  though  it  attacks 
only  those  who  live  in  the  lower  parts  of  the  town. 

A  portion  of  the  town  of  Woolwich  is  built  on  the  top  and  the  slopes 
of  the  ridge,  but  the  most  densely  peopled  portion  lies  on  the  alluvial 
flat  between  this  and  the  river. 

The  population  of  Woolwich  in  1841  amounted  to  26,311,  including 
the  military:  in  1831  it  amounted  to  17,661,  showing  an  increase  of 
8650,  or  49  per  cent,  in  10  years. 

The  whole,  or  by  far  the  larger  part  of  this  population,  may  be  said 
to  be  supported  by  the  large  Government  establishments  connected 
with  the  army  and  navy.    The  Dockyard  finds  employment  for  a  large 
number  of  men ;  the  Royal  Arsenal  and  other  establishments  connected 
with  the  Ordnance  Department  have  many  workmen  steadily  em- 
ployed ;  and  the  garrison,  including  artillery,  sappers  and  miners,  and 
marines,  may  amount  on  an  average  to  3600.    These,  then,  from  the 
nature  of  their  occupation,  are  not  liable  to  the  vicissitudes  to  which 
the  inhabitants  of  a  town,  dependent  upon  trade  or  manufactures,  must 
occasionally  be  subject.    Their  employment  is  constant,  their  wages 
moderate,  in  some  instances  high,  so  that  distress  among  this  class  ot 
workmen  must  in  general  arise  from  improvidence  or  habits  ot  intem- 
perance: but  there  is  still  a  large  class  consisting  of  daily  labourers, 
findin"-  employment  in  the  summer  only;  of  the  wives  and  children  ot 
soldiers,  who  by  the  regulations  of  the  service  cannot  be  sent  with  their 
husbands  or  fathers  to  the  foreign  stations  when  they  go  upon  duty ; 
and  of  the  widows  and  children  of  those  same  soldiers  who  die, 
leaving  nothing  for  their  families.    The  aggregate  of  these  form  a 
pauper  population  which  presses  heavily  upon  the  poor-rate,  and  among 
whom,  crowded  as  they  are  in  small,  ill-ventilated  dwellings,  disease  in 
its  most  fatal  form  is  always  found  to  prevail. 

From  some  returns  to  me  by  Dr.  Bossey,  and  which  seem  to  have 
been  drawn  up  with  great  care,  it  appears  that  the  per  centage  of  deaths 
among  the  male  population  of  Woolwich  in  1841  amounted  to  2  33i, 
while  that  of  the  female  population  was  only  1'790.  The  per  centage 
throughout  England  being  in  the  same  year — 

Males  .  .  •  2 '238  per  cent. 
Females  .  .  .  2' 083  percent. 
Dr  Bossey  does  not  attempt  to  account  for  the  smaller  proportion  of 
female  deaths,  which  appear  to  place  Woolwich  on  a  par  with  some  ot 
the  healthiest  parts  of  England,  while  the  male  populat, on  on  the ^con- 
trary, appear  to  be  less  healthy  than  the  average.  The  fact  a ^  regards 
the  males  may  be  accounted  for  by  the  existence  of  a i  riihta and 
naval  hospital,  and  two  convict  ships,  the  deaths  in  which o  course 
appear  to  swell  the  average.  Making  a  proper  allowance  for  these,  it 
will  appear  that  Woolwich  stands  high  in  the  list  of  healthy  towns 

In  the  Report  of  the  Registrar-General,  containing  kn abstrac  tot 
the  deaths  registered  in  the  dilFerent  districts  in  1841,  it 
the  per  centage  of  deaths  in  the  two  districts  into  which  Woolw.cn  is 
divided  differed  materially  from  each  other. 
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la  the  one  district  the  population  amounted  to  13,367  and  the 
deaths  to  377,  giving  a  per  centage  of  2'S  ;  but  as  this  district  included 
the  hospital  of  the  Uoyal  Artillery,  and  the  convict  hospital  ship,  if  we 
deduct  the  deaths  which  took  place  in  these,  amounting  to  about  100, 
and  make  also  the  necessary  deductions  from  the  population,  the  per 
cental  will  be  reduced  to  2*13.  In  the  other  district  the  population 
amounted  to  12,418,  and  the  deaths  to  172,  giving  a  per  centage 

This  is  a  most  striking  difference,  and  it  can  only  be  accounted  for 
by  considering  the  relative  positions  of  the  two  districts.  The  one  ex- 
hibiting the  smaller  per  centage  is  situated  on  the  top  and  slope  of  the 
ridge,  and  the  inhabitants  are  for  the  most  part  composed  of  those 
classes  who  may  be  fairly  supposed  from  their  position  in  life  to  be 
withdrawn  from  the  influence  of  several  of  the  causes  which  operate 
most  deleteriously  upon  the  health ;  while  the  other,  showing  the  large 
per  centage  of  deaths,  occupies  the  alluvial  flat  between  the  ridge  and 
the  river,°and  is  inhabited  principally  by  the  working  classes. 

Making,  however,  every  allowance  for  what  may  be  termed  the  na- 
tural advantages  of  one  district  over  the  other,  there  yet  remains  a  very 
lar"-e  balance  against  the  lower  district,  which  can  only  be  accounted 
for°by  the  operation  of  what  may  be  called  artificial  causes,  or  such  as 
it  would  be  in  the  power  of  legislation  to  mitigate  or  remove— such  as 
neglect  of  drainage  or  cleansing,  faulty  construction  of  houses,  deficient 
supply  of  water,  &c. 

I  will  now,  therefore,  proceed  to  consider  the  present  state  ot  the 
town  as  regards  the  important  points  of  drainage  and  cleansing,  supply 
of  water,  construction  of  houses,  and  ventilation. 

The  o-eneral  superintendence  of  the  draining,  paving,  cleansing,  and 
licrhtinAhe  town,  is  vested  by  the  local  Act  47  Geo.  III.  cap.  3,  in  the 
hand  of  30  Commissioners,  who  are  elected  annually  by  the  rate-payers. 
By  the  terms  of  the  Act  the  Commissioners  are  empowered  to  levy  a 
rate  not  exceeding  in  any  one  year  one  shilling  in  the  pound  on  the 
rental  of  the  parish,  and  by  this  rate  a  sum  of  from  1800Z.  to  2000J.  is 
annually  raised  for  the  purposes  before  mentioned.  As  tar  as  regards 
drainage,  no  town  can  be  more  favourably  situated  than  Woolwich. 
Standing  on  the  slope  of  a  hill,  on  the  bank  of  a  river  where  there  is 
an  avera-e  rise  and  fall  of  tide  of  15  feet,  no  difficulty  will  be  found  by 
the  engineer  in  arranging  for  the  perfect  cleansing  of  the  whole  town 
As  it  is,  however,  all  these  advantages  have  been  overlooked ;  and  I 
do  not  suppose  there  is  any  town  with  the  same  number  of  inhabitants 
in  which,  as  far  as  regards  drainage,  less  has  been  done  than  m  Wool- 

W1Of  sewers,  properly  so  called,  there  are  three ;  two  of  these  have 
been  made  by  the  Government,  at  a  great  expense,  to  convey  the  soil 
from  the  Artillery  and  Marine  Barracks  to  the  river.  Ihe  third  was 
constructed  in  a  new  street  built  a  few  years  ago.  The  Government 
authorities  have  never  made  any  objection,  when  applied  to,  to  allow 
the  drains  from  private  houses  to  connect  with  these  sewers ;  but  the 
owners  of  houses  have  very  seldom  availed  themselves  of  this  advan- 
tage, preferring,  in  most  instances,  to  excavate  cesspools,  and  to  depend 
upon  the  porous  nature  of  the  subsoil,  which  has  become  saturated  with 
faecal  matter. 
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Of  drains  to  carry  off  the  surface-water  there  are  several  in  the  lower 
parts  of  the  town,  which  would  otherwise,  in  heavy  rains,  be  completely 
flooded  by  the  rush  of  water  from  the  high  ground ;  but  in  the  upper 
part  of  the  town,  and  on  the  slope  of  the  hill,  the  side  gutters  of  the 
streets  receive  all  the  surface  drainage,  the  waste  water  from  the  houses, 
and  in  many  instances  the  overflowings  from  the  cesspools  of  the 
privies.    Indeed,  complaints  are  constantly  made  to  the  authorities  of 
the  nuisance  arising  from  this  very  cause,  in  the  lower  as  well  as  the 
upper  part  of  the  town,  and  they  have  attempted  by  fines  and  similar 
means  to  induce  individuals  to  abate  the  nuisance  caused  by  their  neg- 
lect •  but  hitherto  without  much  effect.    To  make  matters  worse,  these 
.mtters  are  seldom  effectually  cleansed  except  in  rainy  weather,  when  a 
rush  of  water  from  the  high  ground  acts  as  a  scour  and  washes  all  the 
impurities  from  the  higher  to  the  lower  part  of  the  town. 

The  materials  of  which  the  largest  portion  of  the  streets  or  roadway 
is  composed  render  any  attempt  to  cleanse  or  sweep  them  unavailing  ; 
a  loose,  badly-binding  gravel,  procured  in  the  neighourhood,  which  in 
summer  is  soon  reduced  to  dust,  and  in  wet  weather  to  mud,  is  the 
material  commonly  employed,  and  this,  especially  on  the  slope  of  the 
hill,  is  soon  washed  by  heavy  rains  into  the  gutters,  choking  them  up, 
and  causino-  their  contents  to  spread  over  the  roadway  j  and  what  is 
called  cleansing  the  roads  most  commonly  consists  in  emptying  and 
cleaning  out  these  gutters  and  throwing  the  contents  back  again  into  the 
roadway.  A  large  sum  is  annually  spent. in  maintaining  the  roads  and  in 
scaven"-ino-;  but  while  so  little  is  done  in  the  latter  branch  in  the  main 
streets°and  principal  thoroughfares,  it  can  hardly  be  expected  that  the 
narrower  streets,  courts,  and  alleys  should  be  left  in  better  condition  ; 
and  a  very  slight  acquaintance  with  these  portions  ot  the  town  will  be 
sufficient  to  show  the  very  small  amount  of  labour  bestowed  upon 

*  iTi  point  of  fact,  the  Commissioners  cannot  be  said  to  have  done 
much  towards  carrying  out  the  objects  for  which  the  Act  was  granted. 
Indeed,  with  the  exception  of  lighting  the  town,  (which  is  now  properly 
done,  with  gas  in  great  measure,)  all  the  other  objects  before  men- 
tioned, such  as  drainage,  paving,  and  cleansing,  have  been  most  ineffi- 
ciently performed.*  '        ,  .  .  ,  F 

Supply  of  Water.— -Water  is  supplied  to  about  one-third  ot  the 
houses  in  Woolwich  by  the  Kent  Waterworks  Company,  who  derive 
their  supply  from  the  Ravensboume,  above  Deptford.  The  water  is  ot 
good  quality,  perhaps  a  little  hard ;  but  after  rainy  weather  it  is  so 
discoloured,  and  contains  so  much  extraneous  matter,  as  to  render  a 
filter  a  matter  of  necessity.  It  is  pumped  up  by  a  steam-engine  to 
the  heights  required,  and  there  are  two  reservoirs  at  an  altitude  suffi- 
cient to" supply  most  of  the  town  in  case  of  fire.  Another  is  now  con- 
structing at  a  much  -reater  elevation,  which,  although  partly  for  the 
benefit  of  the  Dockyard,  will  yet  afford  additional  security  to  the 

°  The  quantity  of  water  furnished  by  the  Company  is  scanty,  and  the 
rates  are  high.    The  water  is  laid  on  three  times  a-week  tor  about  one 

*  This  may  partly  arise  from  the  smallness  of  the  means  at  their  disposal,  but  it 
is  also  owing  in  part  to  circumstances  connected  with  the  constitution  ot  the  body. 
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hour,  or  one  hour  and  a  half  at  a  time,  and  those  who  have  tanks  in 
their  houses  have  them  tilled;  a  large  proportion,  however,  o  the 
poorer  class  of  people,  to  whom  an  ample  supply  of  water  would  be 
most  peculiarly  useful,  are  compelled  to  derive  their  supply  from  the 
stand-pipes  in  the  streets,  and  as  the  vessels  in  which  they  can  preserve 
this  water  are  generally  few  in  number  and  of  small  capacity,  it  cannot 
be  expected  that  such  use  should  be  made  of  it  as  health  and  cleanli- 
ness imperatively  demand.  ;  ,  . 

The  Company  professes  to  put  no  limit  to  the  quantity  taken  during 
the  time  the  cocks  are  open  ;  but  practically  the  supply  is  limited  by 
the  capacity  of  the  tanks,  which  are  generally  furnished  with  ball- 
cocks.  At  the  stand  pipes  there  is  always  a  sufficient  number  ot 
people  to  be  supplied  to  ensure  that  the  water  is  kept  running  during 
the  whole  period  that  it  is  on  ;  but  the  quantity  discharged  vanes  very 
much,  in  some  instances  being  very  small.  The  following  are  the  rates 
charged,  and  the  quantities  supplied  to  two  houses  furnished  with 
tanks  :-Two  cisterns,  containing  100  gallons,  rent  21.  per  annum, 
price  per  100  gallons,  3d.  ;  two  cisterns,  260  gallons,  rate  U.  4s.,  rate 

per  100  gallons  2\d.  »       i  11 

These  prices,  of  course,  imply  that  the  tanks  are  filled  full,  and  arc 
emptied  in  the  interval  between  the  times  of  supply,  which  is  by  no 

means  the  case.  .  ' 

The  supply  furnished  by  the  stand-pipes  was  gauged  in  three  in- 

1st.  A  stand-pipe  delivered  2\  gallons  in  55  seconds,  or  at  the  rate 
of  24  gallons  per  minute. 

2nd.  Another  discharged  2' 9  gallons  in  38  seconds,  or  at  the  rate  of 

4 -6  gallons  per  minute. 

3rd.  Another  discharged  3 '15  gallons  in  16  seconds,  or  at  the  rate 
of  11-8  gallons  per  minute.  ;  . 

In  some  instance,  I  understand,  bl.  per  annum  is  paid  to  the  Com- 
pany for  the  stand-pipe ;  but  while  the  discharge  appears  so  irregular, 
it  would  be  impossible  to  put  a  fair  value  upon  the  use  of  such  a  pipe. 
In  one  instance  the  price  would  amount  to  3- 2d.  per  100  gallons, 
while  in  another  the  same  quantity  would  only  cost  §A;  these  prices 
bein-  computed  on  the  supposition  that  the  cocks  remain  open  1* 
hour!  :  but  this,  I  believe,  to  be  by  no  means  the  general  rule. 

Bv  the  answers  to  the  queries  furnished  by  the  Kent  Waterworks 
Company,  it  appears  that  they  furnish  a  supply  to  about  one-third  ot 
the  number  of  houses  in  Woolwich;  the  others  are  supplied  partly  by 
wells  and  springs,  partly  by  rain-water  butts;  and  there  are  seven, 
families  who  depend  upon  the  charity  of  others  tor  this  most  essential 
necessary,  or  are  obliged  to  purchase  from  the  water-carriers  at  the 
price  of  a  halfpenny  per  bucket.    From  the  small  extent  of  the  supply, 
and  the  mode  in  which  it  is  furnished,  it  is  evident  that  no  application 
of  water  can  be  made  to  any  other  than  common  household  purposes. 
None  is  taken  to  water  the  streets  even  in  the  driest  weather,  and  the 
people  of  Woolwich  are  content  to  submit  to  pay  dearly  for  a  very 
insufficient  supply  of  one  of  the  principal  necessaries  of  lite,  while  the 
means  of  affording  an  ample  and  constant  supply  are  quite  within  their 
reach     By  excavating  at  the  lower  part  of  the  town  to  a  short  d.stance 
in  the  chalk,  a  supply  fully  adequate  to  all  the  wants  ot  the  present 
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population  of  Woolwich  would  be  found  ;  and  the  cost  of  laying-  down 
the  pipes  and  services,  constructing'  reservoir,  and  erecting  engines  of 
the  requisite  power,  would  not,  in  all  probability,  amount  to  as  much 
as  20,000/.  The  annual  interest  of  this  sum,  at  five  per  cent.,  the  cost 
of  working  the  engines,  and  the  establishment  necessary  to  keep  the 
works  in  repair,  would  not  amount  to  above  1600Z.  per  annum  ;  and  for 
this  sum,  which  would  not  amount  to  above  nine  shillings  per  house, 
supposing  every  house  was  charged  at  the  same  rate,  a  full  and  ample 
supply  of  the  best  quality  of  water  would  be  furnished,  not  merely  at 
intervals  of  48  or  72  hours,  but  at  every  hour  of  the  day  :  and  were  the 
rate  imposed,  as  it  of  course  would  be,  in  some  proportion  to  the  quan- 
tity consumed,  it  is  not  too  much  to  say  that  the  sum  of  one  penny 
per  week  would  be  all  that  the  poorer  class  of  tenements  would  be 
called  upon  to  pay. 

I  have  entered  more  fully  into  the  subject  of  the  supply  of  water 
from  the  conviction  that  to  the  want  of  cleanliness,  which  is  a  necessary 
consequence  of  a  deficiency  of  water,  may  be  attributed  many  of  the 
diseases  which  prevail  among  the  lower  classes.  Baths,  warm  snd 
cold,  public  establishments  for  washing,  &c,  would,  with  great  ease, 
be  created,  were  the  supplies  of  water  in  the  hands  of  the  Commis- 
sioners of  the  town,  or  in  some  public  body  acting-  in  behalf  of  the 
inhabitants.  Baths,  which  are  now  a  luxury  hardly  to  be  procured  by 
the  richer  classes  in  Woolwich,  would  then  become  a  necessary  of  life, 
and  be  placed  within  reach  of  the  poor ;  and  establishments  for  wash- 
ing would,  I  have  no  doubt,  be  found  to  answer  as  well  here  as  they 
have  been  found  to  do  at  Liverpool  and  elsewhere, 
4th.  Construction  of  houses,  &c.  &c. 

The  streets  are  generally  pretty  wide,  and  there  is  not  much  to  com- 
plain of  as  regards  the  general  arrangement  of  the  buildings  lately 
erected.  In  the  older  parts  of  the  town  there  are  several  narrow  alleys 
and  courts,  but  these  are  generally  open  at  both  ends ;  and  in  very 
few  instances  are  houses  built  back  to  back. 

In  the  newest  houses,  however,  but  little  attention  has  been  paid  by 
the  builder  to  the  health  or  comfort  of  those  who  are  to  inhabit  them ; 
the  construction  is  of  the  slightest  and  flimsiest  description,  the  mate- 
rials of  the  worst  quality,  the  timber  of  the  minimum  scantling  con- 
sistent with  safety  j  the  size  of  the  rooms  small ;  in  very  many  cases 
there  is  no  provision  for  a  supply  of  water,  and  no  attempt  is  made  to 
provide  any  drainage.  Yet  the  rents  demanded  are  very  high.  With 
the  view  of  acquiring  some  information  as  to  the  manner  in  which  the 
inhabitants  are  generally  accommodated  in  their  houses,  an  inquiry  has 
been  made  to  show  the  positions  and  dimensions  of  rooms,  the  amount 
of  rent  paid,  the  mode  in  which  water  is  supplied,  and  the  amount  of 
water-rate  paid.  The  total  number  of  houses  thus  examined  was  86; 
they  were  taken  at  random  in  different  parts  of  the  town  as  specimens 
of  the  class  of  buildings  occupied  by  weekly  tenants.  In  some  instances 
a  single  family  was  found  to  occupy  a  whole  house,  but  more  generally 
each  "room  was  the  abode  of  a  family.  The  rooms  are  very  generally 
small,  always  low,  and  badly  ventilated  ;  in  many  instances  very 
crowded;  in  one  case  as  many  as  10  were  found  sleeping  in  one  room, 
and  that  room  a  cellar.  All  the  evils  of  the  system  of  supply  of  water 
before  detailed  are  exemplified  in  these  houses. 
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Many  of  them  have  privies  attached  to  them,  but  these  in  all  cases 
discharge  themselves  into  cesspools,  and  but  little  care  is  taken  to 
empty  these  when  they  get  filled;  in  some  instances  there  is  a  privy 
common  to  four  or  five  houses.  And  yet  the  rents  demanded  vary 
from  a  minimum  of  1*.  6c/.  to  a  maximum  of  3s.  3r/.  per  week. 

A  return  was  furnished  to  me  by  the  members  of  a  District  Visiting 
Society,  into  whose  hands  I  placed  a  blank  form,  to  be  filled  up.  Ine 
number  of  houses  included  in  this  return  amounted  to  345  ;  the  number 
of  families  inhabiting  them  to  7S7  ;  the  individuals  composing  these 
families  to  3231  ;  or  on  an  average  A\  per  family.  Ot  these  families  only 
42  inhabited  cellars.  The  supply  of  water  was  in  134  instances 
derived  from  the  Kent  Waterworks  Company;  144  families  were 
supplied  by  wells  and  springs  ;  30  depended  on  rain-water  ;  while  37 
had  no  regular  supply,  but  were  obliged  either  to  beg  water  or  to  pur- 
chase it  at  the  rate  of  id.  per  bucket. 

The  drainage  was  in  all  cases  complained  of,  and  in  some  instances 
diseases  were  attributed  to  the  noisome  smell  arising  from  decomposed 
matter  in  cesspools  and  gutters.  [ 

The  following  table,  which  is  an  abstract  of  the  information  furnished 
by  the  members  of  the  District  Society,  as  to  the  number  of  people 
occupying  one  room,  shows  the  effect  of  high  rent  and  low  wages  m 
condensing  a  population  into  the  smallest  possible  compass.  The 
returns  show — 

1  case  of  11  in  one  room 

2  cases  of  10  , , 
4  cases  of   9       , , 

19  cases  of  8       ,  >  _  

23  cases  of  7        , , 

25  cases  of  6        , , 

29  cases  of  5       , , 

41  cases  of  4        , , 
To  conclude  :  the  points  to  which  the  attention  of  the  authorities 
should  be  most  particularly  directed,  with  a  view  to  the  comforts  and 
conveniences,  especially  of  the  lower  classes,  are — 

1st.  A  complete  and  effective  system  of  sewerage  and  drainage,  in 
which  provision  should  be  made,  not  only  for  the  surface  drainage  of 
the  streets,  but  for  the  house-drainage  also,  with  a  view  to  the  removal 

of  every  cesspool. 

2nd.'  A  proper  and  adequate  supply  of  water  to  every  house,  avail- 
able at  all  times,  under  sufficient  pressure  to  raise  it  to  the  top  of  the 
highest  building.  , 

3rd.  A  sort  of  corollary  to  No.  2 ;  the  construction  of  public  baths, 
and  other  domestic  conveniences  for  the  use  of  the  lower  orders. 

4th.  A  better  system  of  paving  and  cleansing  the  streets,  lanes,  and 
alleys. 

There  are  several  other  points  which  would  require  consideration  in 
case  of  the  introduction  of  any  general  measure  for  sanatory  im- 
provement, but  those  above  stated  would,  if  honestly  carried  out  with  a 
view  to  the  benefit  of  the  town  generally,  and  more  particularly  of  the 
poorer  classes  of  inhabitants,  go  far  to  remove  many  crying  evils,  and 
to  restore  Woolwich  to  the  position,  in  a  sanatory  point  of  view,  which, 
from  its  healthy  situation  and  other  local  advantages,  it  is  entitled  to 
occupy. 
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REPORT  upon   the    SANATORY  CONDITION  of  the  CITY 

of  SALISBURY. 

By  W.  T.  Denison,  Captain  Royal  Engineers. 

In  drawing  up  the  Report  which  I  now  submit  upon  the  sanatory  con- 
dition of  the  city  of  Salisbury,  I  have  derived  much  assistance,  from  the 
answers  to  the  questions  furnished  by  different  individuals  resident  in 
the  city.  The  time  that  I  could  spare  was  not  sufficient  to  enable  me 
to  enter  into  any  very  detailed  investigations,  but  the  few  following  re- 
marks may  serve  to  explain  and  elucidate  some  of  the  chief  features 
which  characterize  this  city  : — 

The  population  of  Salisbury,  that  is,  of  the  city,  exclusive  of  the  clo=e, 
and  the  suburbs  ofFisherton  and  Harnham,  amounted  in  1841  to  9490, 
at  present,  including  these  three  places,  formerly  omitted,  it  would 
amount  probably  to  11,000. 

The  number  of  deaths  registered  in  1841  in  the  city  amounted  to 
245,  in  1842  to  320.  The  increase  in  the  latter  year  being  caused  by 
small-pox,  of  which  no  less  than  58  people  died,  10  of  whom  had  been 
previously  vaccinated.  In  1841,  34  died  of  scarlatina,  1  of  scarlet  fever, 
and  4  of  typhus  ;  while  in  1842,  the  number  of  deaths  from  these  three 
causes  amounted  onlv  to  8.  Talcing  the  number  of  deaths  in  1841, 
and  the  population  of  the  same  year,  the  mortality  would  appear  to  be 
1  in  38*7,  while,  if  an  average  of  the  two  years  1841  and  1842  be 
taken,  the  mortality  is  1  in  34  ;  taking,  however,  the  lowest  rate,  that  of 
1  in  38-7,  which  agrees  with  the  return  to  the  Registrar-General,  of 
2'6  per  cent.,  a  greater  rate  of  mortality  is  shown  to  prevail  in  Salis- 
bury than  is  found  elsewhere  in  towns  of  the  same  character.  The 
facts  developed  bv  the  re<ristry  of  deaths  show  the  insufficiency  of  what 
would  o-enerally  be  considered  the  best  evidence,  viz.,  that  ot  resident 
medical  men,  as  to  the  healthiness  or  unhealthiness  of  a  town.  In  the 
answer  to  the  printed  questions,  it  will  be  seen  that  nearly  all.  those 
who  <rave  any  opinion  on  the  subject,  stated  the  town  to.be  healthy, 
whereas,  in  point  of  fact,  it  is  in  that  respect  far  below  the  average. 

The  o-eneral  aspect  of  the  town  is  favourable,  the  main  streets  are 
wide  and  well  cleansed.  The  cleansing,  paving,  and  lighting,  &c,  are 
in  the  hand  of  trustees,  appointed  according  to  the  provisions  of  an  Act 
passed  in  the  55th  George  III.,  and  as  far  as  the  powers  given  by  this 
Act  extend,  they  appear  to  be  exercised  with  judgment ;  but  these 
powers  do  not  extend  beyond  the  thoroughfares  ot  the  town.  The 
courts  and  alleys  which  run  back  from  the  main  streets  into  the  heart 
of  the  squares  or  checquers  into  which  the  town  is  divided,  being  pri- 
vate property,  are  altogether  free  from  their  control,  and  are  very  com- 
monly in  a  most  filthy  state.  I  visited  some  of  these,  as  Rooke  s-yard 
and  Perman's-yard.  In  the  former  I  found  14  families  living ;  not  a 
sino-le  privy,  either  public  or  private,  was  provided.  There  was  an  at- 
te.npt  at  drainage  down  the  centre  of  the  court,  but  the  pavement  was 
so  rough  and  irregular,  the  drain  so  small,  and  with  so  little  fall,  and 
the  a-ully-hole  and  grating  so  small,  that  a  large  portion  ot  the  reiuse 
remained  on  the  surface.    The  upper  end  of  the  yard  I  found  to  be  a 
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receptacle  for  every  kind  of  filth,  and  it  was  used  as  a  privy  by  the 
inhabitants. 

Permau's-yard  was  nearly  in  as  bad  a  state  ;  both  yards  were  sup- 
plied with  water  by  pumps  ;  but  complaints  were  made  of  the  quality 
of  the  water,  which,  lying  close  to  the  surface,  I  have  no  doubt  was 
affected  by  the  percolation  of  the  filth  from  the  alley. 

The  general  drainage  of  the  streets  is  well  provided  for  in  the  lower 
part  of  the  town,  through  which  water-courses  are  taken,  and  these  are 
well  supplied  with  water  from  the  river  Avon  above  the  town.  The 
quantity  of  water  passing  down  these  water-courses  is  regulated  by 
means  of  shuttles  ;  when  the  mill-dam  is  full,  there  is  a  head  of  perhaps 
three  feet  against  the  shuttle,  but  when  the  pond  is  drawn  down,  or 
when  the  water  is  taken  off  for  irrigation,  there  is  not  more  than  one 
foot;  this,  however,  in  addition  to  the  general  fall  of  the  ground,  is 
quite  sufficient  to  scour  out  the  main  water-courses,  and  carry  off  all 
♦  he  impurities,  entering  them  either  in  the  street  or  from  the  small 
house-drains ;  these  latter,  for  want  of  fall,  are  very  often  choaked,  and 
the  same  thins  happens  to  the  drains  in  the  courts  and  alleys,  which, 
not  beino-  provided  with  a  sufficient  body  of  water,  to  scour  them  out 
occasionally,  and  having  but  a  trifling  fall  to  the  main  drain,  are  pecu- 
liarly liable  to  this  accident ;  which,  when  it  once  occurs,  will  probably 
not  be  remedied  for  months.  The  trustees  of  the  roads  have  no  power 
to  interfere  ;  the  occupiers  are  too  poor  to  incur  any  expense  in  remov- 
ing an  evil  to  which  habit  has  rendered  them  indifferent ;  and  the  land- 
lords being  in  many  cases  also  poor,  and  often  as  numerous  as  the 
houses,  will  not  combine  together,  or  act  in  any  way  for  the  mere  be- 
nefit of  the  occupier. 

The  sweepings  of  the  streets  and  cleansing  of  the  drains  are  carried 
away  by  contract,  the  contractor  being  glad  to  remove  them  for  their 
value  as  manure.  The  privies  are  cleansed  by  scavengers,  who  are 
willing  to  empty  the  cesspools  for  the  value  of  the  soil  as  manure,  nay, 
in  some  cases  they  will  even  pay  for  the  privilege. 

Upon  the  whole,  the  management  of  the  drainage  and  cleansing  of 
the  town,  as  far  as  the  authority  of  the  trustees  extends,  is  performed 
in  a  creditable  manner,  and  the  high  rate  of  mortality,  indicated  by  the 
Mortuary  Register,  cannot  be  attributed  to  their  neglect  in  working 
out  the  provisions  of  their  local  Act,  but  may  be  traced — 

lstly.  To  the  posiiion  of  the  town,  in  a  low  damp  valley,  in  the 
midst  of  water  meadows,  and  to  the  floods  which  are  a  necessary  con- 
sequence. The  evidence  shows  that,  after  a  flood  in  1841,  typhus  fever 
prevailed  to  a  great  extent. 

2ndly.  To  the  miserable  state  of  the  dwellings  of  the  lower  classes, 
their  poverty  and  wretched  condition.  The  evidence  goes  to  show  that 
the  courts  and  alleys  where  these  classes  generally  reside  are  in  a  filthy 
state,  derive  no  benefit  from  the  general  system  of  cleansing  carried  on 
in  the  streets,  and  are  little  more  than  generators  of  atmospheric  im- 
purities. The  remedies  which  it.  would  be  found  possible  to  apply  in 
Salisbury  appear  very  simple.  I  am  afraid  that  any  attempt  to  improve 
the  general  drainage',  so  as  to  cause  the  water  to  pass  off  with  greater 
rapidity,  would  be  found  impracticable  ;  it  would  interfere  with  too 
many  interests,  and  after  all  be  of  doubtful  value  ;  but  the  condition  of 
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the  residences  of  the  poorer  classes  and  abetter  system  of  cleansing,  &c, 
might  be  carried  out  by  an  extension  of  the  powers  granted  to  the  trustees 
under  the  local  Act,  empowering  them  to  enter  and  cleanse  the  small 
courts  and  alleys  which  are  now  beyond  their  jurisdiction.  In  Salisbury 
the  powers  possessed  by  the  magistrates  and  police  over  the  lodging- 
houses  appear  to  be  very  defective;  there  are  no  powers  of  supervision 
and  inspection  :  even  a  system  of  licensing  them  might  not  be  consi- 
dered too  stringent  a  measure  as  affording  some  guarantee  for  their 
being  kept  decently  clean,  and  as  enabling  some  check  to  be  placed 
upon  the  numbers  occasionally  crowded  together  in  them. 


REPORT 


ON 


THE  STATE  OF  NOTTINGHAM,  COVENTRY, 
LEICESTER,  DERBY,  NORWICH, 
AND  PORTSMOUTH. 


By  J.  R.  MARTIN,  Esq. 


ONE  OF  THE  COMMISSIONERS  APPOINTED  B*  HER  MAJESTY  FOR  INQUIRING  INTO  THE 
STATE  OF  LARGE  TOWNS  AND  POPULOUS  DI9TKICTM  IN  EN8LAND  AND  WALK. 
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REPORT  on  the  SANATORY  CONDITION  of  the  LABOUR- 
ING POPULATION  i¥i  the  TOWNS  of  NOTTINGHAM, 
COVENTRY,  LEICESTER,  DERBY,  NORWICH,  and 
PORTSMOUTH. 

By  J.  R.  Martin,  Esq. 

The  manifold  circumstances  that  affect  health  in  the  several  towns 
allotted  to  my  personal  survey  and  examination  as  Commissioner,  were 
fully  detailed  in  the  account  of  each  separate  town  previously  reported 
on  by  me;  and  I  now  beg  to  submit,  not  without  much  diffidence,  the 
following-  remarks  suggested  by  all  that  fell  under  my  cognizance  and 
observation  during  my  tour  of  examination  into  the  sanatory  condition 
of*  the  above  six  towns. 

Hitherto  such  inquiries  on  my  part  have  been  principally  conducted 
in  countries  and  climates  where  the  endemic  influences,  and  all  the 
external  causes  of  disease,  are  of  the  most  concentrated  and  powerful 
nature,  and  among  masses  of  people  differing  in  race,  diet,  habits, 
customs,  morals  and  religion,  from  Europeans.  But  though  in  tropical 
climates,  less  favoured  in  many  respects  than  that  of  England,  the 
diseases  and  their  causes  are,  comparatively,  of  such  rapid  and  fatal 
effect,  still,  the  principles  on  which  measures  of  amelioration  rest,  and 
on  which  all  plans  of  prevention  must  be  founded,  are  the  same.  On 
these  orounds  I  venture  to  hope  that  my  observations  may  not  be  found 
altoo  ether  devoid  of  interest  or  of  use. 

Whether  we  regard  the  past  history  of  naval  and  military  health,  or 
the  existing  sanatory  condition  of  the  labouring  population  in  populous 
districts  and  towns,  we  shall  find  that  many  of  the  evils  which  formerly 
afflicted  the  first-named  bodies,  and  which  now  afflict  the  latter  classes, 
are  derived  from  crowding  and  its  accompanying  evils.  I  here  mean 
the  condition  of  crowding  of  men  in  health.  But  when  to  this  state  we 
add  crowding  of  the  sick  with  each  other  and  with  the  healthy — 
crowding  of  the  living  and  the  dead— filth— a  noisome  and  impure 
air— deficiency  in  food,  clothing,  and  fuel— a  deficient  and  polluted 
supply  of  water— defective  drainage  and  sewerage — with  ill-constructed, 
crowded,  and  ill-arranged  habitations  and  streets  ; — conditions  under 
which  the  sensible  qualities  of  the  very  blood  are  altered,  while  the  vital 
powers  are  wasted  and  depressed  :— in  short,  when  whole  masses  of  the 
community  are  found  living  in  daily  neglect  alike  of  the  laws  of  nature 
and  of  the  means  furnished  by  art ;  no  wonder  that  disease,  immorality, 
and  death — no  wonder  that  epidemic  following  closely  on  epidemic— 
ao-oravated  forms  of  all  those  disorders  that,  tend  to  abridge  the  term 
and  usefulness  of  life— should  be  rife  amongst  the  poorer  classes  in- 
habiting our  towns  and  cities.  _  , 

2.  In  the  exclusively  agricultural  counties  and  districts  ot  England, 
we  find  the  annual  mortality  reduced  to  a  minimum,  whilst  in  such  as 
are  crowded  with  towns  it  attains  to  the  highest  rate  known  in  this 
empire ;  the  mortality  ranging  from  one  death  in  54  to  one  death  in 
29  of  the  inhabitants  annually;  a  deplorable  example  of  the  difference 
in  physical  condition  and  comfort  of  the  respective  classes  of  our  la- 
bouring population.    In  districts  of  an  average  degree  of  salubrity 
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we  find  the  deaths  two  per  cent,  per  annum,  while,  in  114  districts  of 
En-land  it  is  2-5  ;  the  mortality  standing  in  the  relation  of  491,999 
to  392  072  respectively;  that  is,  the  99,927  of  excess  in  the  first  num- 
hpr  bei'no-  referable  to  "  defective  sanatory  regulation."  It  is  reckoned, 
moreover,  that,  out  of  every  1000  births,  221  only  die  under  hve  years 
of  a»e  in  agricultural  districts,  while  385  die  annually  under  five  years 
of  age,  in  consequence  of  the  complicated  causes  in  operation  in  all 
closelv-built  towns.  ..  , 

3  Certain  trades  and  manufacturing  occupations,  over-exertion  and 
fati-ue  in  early  life,  defective  sewerage  and  drainage,  ill-vent  dated  and 
ill-constructed  habitations,  want  of  water,  deficiency  in  quality  and 
quantity  of  food,  filth,  bad  habits  of  life,  immorality-each  and  ah 
have  solely  and  exclusively  been  assigned  as  the  cause  of  sickness ;and 
mortality  amongst  the  labouring  classes.  But  it  is  evident  that  to  the 
assemL laVe  of  5l  these  circumstances,  and  not  to  any  one  or  wo  of 
tSm  must  in  reality  be  referred  the  calamities  of  disease  and  pre- 
mature  death  in  our  towns  and  cities. 

4  In  Liverpool  in  1840-41,  the  deaths  in  excess  o tvyc .per  cent 
the  aveJa-e  for  the  same  year  of  the  rural  and  other  healthy  districts 
^re  10  0°50,  in  Leeds  3343,  in  Manchester  6917,  in  Alston  and  Old- 
ham 3503,  in  Bolton  2228,  and  so  on,  in  proportion,  throughout  all 
the  towns  and  cities  in  the  empire.    In  Birmingham  we  have  33,000 

a  Manchester  83,000,  and  in  Liverpool  100,000  J^^SSm 
souare  mile,  the  greatest  mortality  occurring  in  the  last-mentioned 
city     I     s  quite  evident,  then,  that  to  the  circumstance  of  crowding 
must  be  ascribed  much  of  the  evil  that  afflicts  the  masses  congregated 
Z U    e manufacturing  towns  especially.     I  say  •  much  '  because^  I 
would  not  be  supposed  to  refer  to  one  cause  only  ills  tha   rgu t  rotn 
Ihe  assemblage  of  many  causes.    Great  injury  to  the  interests  ot  the 
manSr &  classes  and  to  the  cause  of  impartial  mqu.ry  has  resulted 
froT  ht  one-sided  and  hasty  manner  of  investigating  questions  affect- 
mcr  nuflic  health.    It  too  often  happens  that  on  the  discovery  of  a 
secondary  in  its  nature,  all  further  inqu.ry  i  n  to  other 
and  far  mo-powerful  cause's  is  suspended  or  forgotten.    But  hough 
Sis  true  it  cannot,  at  the  same  time,  be  concealed  that  the  evils 
rSuSnffftom  the  occupations  and  mode  of  employment  in  large  town 
are  enormous,  though  different  in  their  mode  of  action  from  what  has 

°ft  ResuSfthe  comparison  again,  we  find  that  in  a ^ousand 

four         »  8«f '  °™  °e7u fof'  ,,000,000  of  persons  living,  there 

deaths    We  find  also  that  fever— the  great  disease  ol 

Snood-the  disease  that  fe*flj*£» 

useful  and  valuable  period  of  life— the  great  aesirojw 
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every  climate — is  bred  and  propagated  in  an  especial  manner  in  large 
towns;  that  towns  present  exactly  in  proportion  as  they  are  closely 
built  and  inhabited,  the  largest  proportion  of  sickness  and  death  from 
fever,  not  only  as  compared  with  the  population,  but  with  the  total 
number  of  deaths  from  all  causes.  In  purely  rural  English  districts 
the  mortality  is  found  to  be  one  in  54  persons  annually;  while  in  dis- 
tricts the  most  crowded  with  towns  and  cities,  it  rises  to  the  deplorable 
amount  of  one  in  36  persons  annually.  The  fevers  of  the  crowded 
quarters  of  London  and  of  all  the  great  towns  is  annually  assuming  a 
more  formidable  character,  with  an  increase  of  its  contagious  virulence 
and  power  of  propagating  itself;  its  type  everywhere  indicating  in- 
creased depression  in  the  powers  of  life,  as  shown  by  the  progressive 
lowering  in  the  tone  of  the  nervous  and  vascular  systems. 

6.  In  temperate  climates,  and  in  that  of  England  especially,  we  have 
proof  equally  positive  that  scrofula,  and  consumption  as  one  of  its 
forms,  are  engendered  to  an  extent  second  only  in  fatal  result  to  fever ; 
and  if  to  the  above  we  add  the  acute  diseases  of  the  lungs  and  air- 
passages,  the  diseases  of  the  digestive  organs,  together  with  the  gradual 
process  of  deterioration  in  the  health  of  adults  within  crowded  cities,  and 
the  actual  destruction  there  of  infant  life,  we  shall  arrive  at  some 
approach  to  accuracy  in  estimating  the  influence  of  crowding  in  pro- 
ducing disease  and  premature  death  in  towns  such  as  they  are  now 
arranged  ;  in  short,  nothing  can  be  more  complete  than  the  demon- 
stration now  afforded  by  statistical  investigation  as  to  the  relative 
condition  of  the  two  great  classes  of  the  labouring  or  industrious 
population,  the  agricultural  and  the  manufacturing;  and  of  the  fact 
also,  that,  where  there  is  the  greatest  proportion  of  deaths,  there  too 
we  shall  find  the  greatest  proportion  of  births.  The  agricultural  class, 
though  in  a  declining  condition,  is  more  near  to  what  nature  made  it; 
the  other  presents  us  with  a  rapid  succession  of  generations  of  stunted 
and  debilitated  families,  reared  up  in  moral  and  physical  suffering; — 
precocious,  improvident,  reckless  and  intemperate; — more  and  more 
familiar  with,  more  and  more  corrupted  by,  the  cumulating  nncleanness 
around  them.  It  is  proved  that  every  class  of  disease,  and  almost  every 
disease,  is  increased  in  towns  beyond  the  measure  of  country  districts. 
So  much  is  this  the  case  that  the  increase  of  deaths  amongst  children 
is  fourfold  by  epidemics,  and  nearly  ten-fold  by  convulsions  in  towns, 
as  compared  to  rural  districts.  Amongst  adults,  again,  the  prevalent 
epidemic  diseases  are  more  than  thrice  as  fatal  in  Liverpool  and 
Manchester  than  in  the  country,  while  the  deaths  by  diseases  of  the 
lungs  are  nearly  doubled,  the  deaths  by  diseases  of  the  nervous  system 
as  5i  to  1,  and  by  diseases  of  the  digestive  organs  as  2\  to  1.  All 
observation  goes  to  demonstrate  that  the  liability  to  consumption  in- 
creases in  an  enormous  ratio  with  the  increase  of  crowding  and  its 
accompaniment,  defective  ventilation. 

7.  But  the  evils  of  crowding  were  everywhere  of  far  greater  extent 
in  former  times;  and  in  times  not  very  remote,  the  mortality  in  the 
British  navy  was  7  2  per  cent,  per  annum,  whereas  it  is  now  reduced 
to  1-6  per  cent.  It  is  not  too  much  to  say  that  the  merit  of  taking 
decisive  measures  for  the  abatement  of  this  and  other  injurious  in- 
fluences is  clue  to  the  surgeons  of  our  fleets  and  armies,  wherein  are 
now  to  be  found  the  best  and  most  extended  examples  of  the  benefits 
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to  be  derived  from  a  regulated  and  supervised  plan  of  sanatory  regula- 
tion ippied  to  masses.    The  value  of  the  knowledge  derived  from  the 
experience  of  the  medieal  officers  of  the  public  services,  has  been 
Prac  ically  though  silently  felt  in  every  civil  community  whether  m 
Europ  >ov  America;  but  the  merits  of  the  authors  have  hardly  ,n  any 
£Se°or  at  any  time,  been  recognized  in  this  country.   Tins  becomes 
e  more  obvious"  when  the  fact  is  borne  in  mind  that,  up  to  tins  day 
ere  is  not  a  principle  in  preventive  medicine  that  has  not  been  long 
2S  Indicated  in  the  writing  of  Pringle,  Lind Blane,  Robert  Jackson, 
Hennen,  William  Fergusson,  James  Johnson,  Annesley,  and  others. 

8   1  consideration ^of  all  the  circumstances  observed  during  my 
recent  tour  to  the  populous  cities  and  distncts  referred  to  in  the 
previous  fetches,  as  well  as  to  the  now  amply  jrecorde evider ,  e .of 
Mr.  Chadwick,  and  of  numerous  observers,  official  and  other,  mu  .t  lead 
to  the  conclus  on,  that  though  a  certain  amount  of  injury  to  the  health 
of  the  labouring  lasses  is  attributable  to  sundry  of  their  manufacturing 
occupations  and  to  the  conditions  under  which  these  are  carried  on  in 
c   utin la gVZns  ;  still,  that  it  is  to  the  circumstances  more  or  less 
immediately  affecting  the  conditions  of  the  private  habitations  of  the 
poor  tat  our  chief  attention  ought  in  the  first  instance i  job  *  ed 
Here  we  shall  find  the  evils  of  defective  ventilation-of  the  absence  ot 
^rpinarre  and  sewera-e,  and  of  want  of  water— concentrated.  Here- 
to we  re3?heVo«nB  or  the  old-the  parents  or  the  chiktren- 
Se  ev  Islffl  ctin-the  industrious  poor,  in  their  health  and  morals,  will 
every'ri  ere  be  found  in  their  most  aggravated  forms;  and  they  are :  so 
Treat  so  extended,  and  so  riveted  by  circumstances  of  habit,  neglect 
novertv  and  bad  aw  or  regulation,  as  in  my  opinion,  to  leave  no  hope 
SrniSec  of  diminishing  them,  without  the  interference  of  the  legis- 
IatuP«,  supported  by  the  Active  exertions  of  those  intrusted  w.th  the 

eT^lcf^  weU^ffiunder  those  Governments 
that  Save  taken  active  sanatory  measures  in  respect  to  the  con  ton 

baXefS 

Sir 

e  coura'ed  or  instructed  in  anything-they  have  never  even  been to  Id 
^ri«4*d        people,  »„d  the 

of  nuisances,  and  for  the  promotion  of  S^Wffl]J^d£S  si„ce 
along  with  it.    Nothing  was  then  done  nothing  ,ha  been 
and  nothing  will  be  done  till  it  s  so  o^ud  M -o m ^ 
authority  is  placed  to  see  that  the  th.ng  is  done.    \\  e  e%er>  wne 
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people  ready  to  declare,  as  in  Derby,  and  in  respect  to  every  evil, — 
"There  is  not  any  law  that  could  compel  its  removal,  the  place  com- 
plained of  being  private  property." 

10.  The  most  cursory  survey  even  of  the  state  of  tbe  dwellings  of 
the  labouring  classes,  in  most  of  our  large  towns,  must  occasion  feelings 
of  painful  regret  that  habitations  should  still  be  constructed  in  such  a 
manner  as  to  become  the  fruitful  source  of  disease.  The  crowded 
state  of  many  towns  indicates  the  necessity  of  opening  out  courts  and 
alleys,  and  of  the  adoption  of  some  ventilating  means  for  the  relief  of 
the  dense  masses  of  building. 

But  happily  no  harsh  interference  with  the  rights  of  property  is  here 
required.  The  interests  of  the  builders  and  of  the  tenants,  if  only 
rightly  understood,  are  identical;  for,  in  this  and  in  other  matters,  an 
honest  intention,  guided  by  a  better  intelligence,  would  serve  both 
parties  to  generally  good  purpose.  Under  an  improved  condition  of 
the  dwellings  of  the  lower  orders,  the  tenant's  ambition,  hopes  of  ad- 
vancement in  life,  and  desire  for  increased  comfort,  would  rise  along 
with  a  laudable  emulation; — there  would  be  less  of  immorality  and  of 
disease — less  drunkenness — more  time  and  ability  for  labour,  and  more 
providence  in  the  use  of  its  earnings :  in  short,  along  with  a  general 
improvement  in  the  entire  condition  of  the  manufacturing  classes,  there 
would  arise, — all  that  the  speculators  in  building  desire, — an  increased 
power  on  the  part  of  the  tenant  to  pay  an  increased  rent. 

11.  The  condition  of  the  labouring  man's  dwelling  may  now  be  taken 
as  an  exact  type  of,  and  index  to,  his  moral  condition ;  the  wretched- 
ness of  the  one  being  indicative  of  laxity  and  depression  in  the  other. 
But,  if  it  be  true  that  filth  is  more  frequently  an  evidence  of  depravity 
than  of  destitution,  it  is  equally  true  that  both  these  last  act  and  re-act 
upon  each  other,  and  have  their  origin  in  circumstances  of  position 
and  of  habit,  arising  very  much  from  the  now  miserable  slate  of  the 
streets  and  habitations  occupied  bv  the  workinjr-classes.  Let  it  not, 
therefore,  be  supposed  that  moral  or  physical  uncleanness  is  charac- 
teristic §f  man  in  any  stage  of  society,  or  even  among  the  poorest  in 
large  towns :  far  otherwise  is  the  fact. 

On  this  subject  it  is  gratifying  to  learn  that  "buildings  can  be  erected, 
offering  to  their  inmates  the  luxury  of  a  decent,  cleanly,  and  healthy 
abode,  al  a  cost  less  than  is  usually  given  by  them  for  the  purchase  of 
the  squalid  resting  places  they  now  resort  to,  and  yet  enough  to  repay 
a  fair  interest  on  the  original  expense  of  the  new  building."  Such  being 
the  case  (and  all  evidence  goes  to  demonstrate  its  truth),  there  need 
be  no  hesitation  in  stimulating  the  efforts  of  the  proprietors  of  such 
buildings  by  a  little  legislative  coercion;  while  such  as  are  better  disposed, 
or  more  intelligent,  will  proceed  in  advance  of  the  prompter,  to  what 
they  perceive  to  be  alike  to  their  own  advantage  and  that  of  the  public. 

12.  In  the  matter  under  consideration,  and  indeed  in  all  matters 
affecting  the  public  health,  no  person,  or  body  corporate,  should  be 
allowed  to  possess  exclusive  right  in  property  so  as  to  be  rendered  in- 
jurious to  the  neighbours  ;  or  at  all  events,  so  as  to  be  used  capriciously, 
and  thus  to  cause  injury  to  the  health  and  morals  of  the  community. 
The  truth  of  these  positions  is  readily  enough  admitted  in  theory,  and 
as  matter  of  speculation;  but  until  we  see  them  more  vigorously  and 
systematically  acted  upon  and  carried  out,  in  a  practical  manner,  in  our 
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lar<re  cities  and  towns,  but  little  good  will  be  effected,  hi  so  far  as  re- 
gards the  poorer  classes  of  their  inhabitants. 

I  am  decidedly  of  opinion,  therefore,  that  some  measures  should  be 
footed  for  reflating  the  masses  of  buildings,  erected  back  to  back, 
S  Srarf  totoe  courts  and  alleys,  the  cellar  dwellings  and  the  odg- 
no-houses,  to  be  found  in  such  numbers  everywhere  throughout  our 
owns  If  these  places  are  left  to  the  casual  or  capricious  amehorat on 
of  the  humane,  even,  amongst  the  proprietors,  ages-will  pass  away,  an  1, 
with  them  a  rapid  ucce.ssion  of  miserable  generations,  the  most  desti- 
Utec fSTei  *  species,  perishing  from  corroding  want,  ere  the  decay  ol 
the  buildmg-s  gives  room  for  arrangements  suitable  to  the  accommoda- 
te gSsttlerference  would  appear  to  be  strengthened  when 
it  can  b   proved,  as  I  believe  to  be  the  case,  that  the  ^P»  «f« 

s Spe Id  sources  of  misery,  disease,  a,,d  deal h,  ^<^^  ;JZ 

*£tZ'&&&  total  «M  of  orphan  Cildren 

"hose  Jg  g. 

fall  one-half  died  of  preveateb  ed.se ^  °-  °  ^  esiimated. 

^of^rSda^,  or  about  fe^^^El 

a  great  lo ss  by  1  bou  alo  e  - m  fe  ^though  quite  enough  to 
penses,—   But  tins  is  va*  v  ,  expend  the 

prove  how  truly  •^^^^Siidve  at  once  io  health, 
same  money  upon  any,  salubnouslo(  0i     ,  that  the 

morals,  and  respec abi  hty     In  f act,  c    .^^^      a      5  „ 

enormous  sums  spent  eveiy  year  11  ,l the  expenditure  necessary 
workhouses,  are  incomparably  greate.  than  the  cxpe  J 

for  preventing  disease  and  paypen  m    ^^/^'Stoly  valuable 
easy  of  proof:  indeed,  we  have  only  to  tu n  tc  tta sin  y 
«  Report »  of  Mr.  Chadwick,  to  berets  cleanly   s  need  ^ 
are  the  charges  on  account  o  h^  educed  duration  of  life 
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for  the  relief  of  much  of  the  destitution  which  conies  within  the  province 
of  the  administrator's  relief.  According-  to  the  rale  ascertained  in  eight 
Unions,  Mr.  Chadvvick  concludes  that,  in  all  the  Unions,  about  27,000 
cases  of  premature  widowhood  occur,  and  more  than  100,000  cases  of 
orphanage — all  which  may  be  ascribed  to  removeable  causes.  Mr. 
Hawksley  estimates  the  loss  in  Nottingham  alone,  "  by  tbe  pressure  of 
removeable  causes  of  sickness  and  mortality  at  300,000/.  per  annum." 
It  is  quite  unnecessary  to  pursue  this  subject  further.  Innumerable 
details  in  proof  are  now  before  the  public,  and  further  description  would 
but  weaken  the  effect. 

14.  If  it  be  the  business  of  Government  to  prevent  and  to  punish 
crime — to  secure  the  public  peace — to  enforce  industry  instead  of  rapine 
— and  the  settlement  of  disputes  by  appeal  to  reason  instead  of  by  fraud 
or  violence  ; — if  the  well-being  of  the  subject  be,  in  short,  the  main  ob- 
ject of  legislation — then  would  it  appear  the  special  duty  of  the  ruling- 
power  to  secure  the  health  and  the  life  of  those  who,  of  all  others,  stand 
most  in  need  of  its  protection  against  the  invasions  of  individual  or  cor- 
porate caprice,  ignorance,  or  stolid  avarice.  Here  we  perceive  a  moral 
and  political  duty  of  necessity.  On  this  subject  it  should  ever  be  borne 
in  mind  that,  where  there  is  disease,  there  also  will  be  found  the  seat  of 
poverty  and  crime.  Disease,  poverty,  and  crime  in  their  worst  forms 
are  constantly  and  everywhere  found  together.  The  truth  then  is,  that 
misery  and  crime  produce  disease,  and  disease  produces  misery  and 
crime,  in  a  circle  which  revolves  in  the  same  calamitous  monotony  from 
year  to  year,  of  the  brief  existence  of  the  masses  crowded  in  the  worst 
quarters  of  our  manufacturing  cities. 

15.  Whilst  men  are  in  the  lowest  state  of  physical  destitution,  sur- 
rounded by  filth,  vermin,  privation,  and  squalor  of  every  conceivable 
kind — familiar  with  sickness  and  death,  and  strangers  to  every  comfort 
— with  the  mind  continually  on  the  rack,  or  absorbed  in  striving  against 
physical  necessity — or  with  the  animal  spirits  broken  down  by  its  pres- 
sure, how  is  it  to  be  expected  that  obedience  to  the  laws,  and  that 
morals,  education,  or  religion,  should  find  a  place?  How  can  a  man 
whose  mind  is  ruined  even  more  effectually  than  his  body — the  man  by 
whom  moral  degradation  and  physical  suffering  have  done  their  worst, 
— how  can  such  a  man  be  expected  to  give  a  passing  thought  even  to 
such  matters  ?  The  thing  is  impossible.  But  not  to  speak  of  those 
higher  considerations,  I  should  say  that  the  benefits  of  the  surrounding 
civilization  even  are  not  for  the  occupants  of  the  lanes,  courts,  and 
alleys,  through  which  I  have  of  late  passed. 

16.  To  assist  in  forming  a  correct  estimate  of  the  condition  of  the 
poor  in  manufacturing  towns — of  their  state  of  moral  and  social  disease 
— the  quarters  occupied  by  them  should  be  visited  on  Sunday.  The 
men  absent  on  week  days  will  then  be  found  crowding  the  lanes  and 
courts,  some  in  sullen  discontent,  and  others  seeking  in  the  excitement 
of  spirit-drinking,  to  get  through  a  day  that  passes  heavily  over  all. 
In  speaking  to  these  men,  I  have  very  generally  been  told  by  them  that 
the  great  majority  betake  themselves  to  such  modes  of  spending  Sun- 
day through  want  of  decent  clothing,  the  only  suit  in  their  possession 
being  that  in  which  ihey  labour  throughout  the  week.  It  is  only  by  ex- 
perience that  the  inquirer,  after  the  causes  that  injure  public  health,  be- 
comes familiar  with  that  remarkable  apathy  which  so  calmly  submits  to 
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the  greatest  ills  ;  otherwise  the  utmost  astonishment  would  arise,  from 
the  spectacle  of  entire  masses  of  people  crouching  under  such  aggra- 
vated misfortunes  in  the  quiet  manner  we  everywhere  observe. 

17.  And  yet,  let  it  not  be  supposed  that  the  information  here  spoken 
of  is  a  matter  of  abstruse  science,  difficult  of  attainment,  or,  least  of  all, 
that  towns  are  necessarily  unhealthy,  any  more  than  barracks  or  ships. 
Indeed,  prisons  which,  in  times  not  very  remote,  were  pestiferous,  are 
now  in  a  state  far  more  favourable  to  health  than  the  districts  surround- 
ing them;  and  this  amelioration,  observable  all  over  England  and 
Scotland,  has  been  brought  about  by  means  intelligible  to  any  sensible 
or  observant  person.  I  believe  that  the  highest  attainable  salubrity 
may  be  secured  to  cities  and  towns  by  attention  to  matters  that,  with 
us,  have  been  very  much  neglected;  that  by  a  proper  construction  of 
habitations,  a  proper  ventilation,  sewerage,  supply  of  water,  and  the 
daily  removal  of  refuse  of  every  kind  by  scavengers,  a  town  population 
may  become  quite  as  healthy  as  that  of  the  country. 

The  neglect  again  of  these  simple  measures  will  cause  disease,  and 
is  daily  producing  disease  of  the  worst  kind,  even  in  cottages  and  other 
detached  buildings,  placed  in  the  most  favoured  positions  by  nature. 
It  is  both  interesting  and  important  to  observe  how  often  the  best  and 
the  worst  of  natural  states  of  locality  are  altered,  the  one  to  our  pre- 
judice, while  the  other  is  turned  to  our  advantage,  by  the  neglect  of, 
or  by  attention  to,  the  very  simple  measures  of  prevention  above  named. 
For  instance,  I  have  seen  in  various  of  our  cities,  but  nowhere  more 
conspicuously  than  in  Norwich,  that  the  very  best  portion  of  the  site  of 
the  town,  both  as  to  quality  of  soil  and  rapidity  of  fall,  was  rendered 
pestilential  by  the  neglect  of  structural  arrangements,  while  with  atten- 
tion to  these  last,  the  very  worst  portions,  theflat  and  marshy  lands,  and 
the  clayey  sites,  were  rendered  comparatively  salubrious  ;  and  thus  it 
will  be  found  all  over  the  world.  It  is  the  same  on  the  banks  of  the 
majestic  Ganges,  and  on  those  of  the  barely  navigable  Yare. 

18.  What  is  socially  true  of  London,  is  so  in  great  part  of  all  the 
provincial  towns;  the  occupants  of  the  better  quarters,  with  a  few  in- 
dividual exceptions  only,  know  absolutely  nothing  of  the  state  ot  the 
worst  quarters.  Owing  to  the  vastness  of  London— owing  to  the 
moral  o-ulf  which  there  separates  the  various  classes  of  its  inhabitants 
—its  several  quarters  may  be  designated  as  assemblages  ot  towns 
rather  than  as  one  city  ;  and  so  it  is,  in  a  social  sense,  and  on  a  smaller 
scale,  in  other  towns;  the  rich  know  nothing  of  the  poor  ;— the  mass  of 
misery  that  festers  beneath  the  affluence  of  London  and  of  the  great 
towns,  is  not  known  to  their  wealthy  occupants.  This  arises,  not  from 
want  of  kindly  feeling  or  charity  towards  the  poor;  far  Irom  it,  but 
from  the  absence  of  such  institutions  as  should  call  the  attention  of  the 
higher  and  of  the  wealthy  classes  to  this  subject.  Had  boards  ol 
health,  properly  constituted,  existed  in  this  country,  the  public  mind, 
through  their  endeavours,  and  through  other  means  of  information 
would  long  since  have  been  well  informed  on  matters  regarding  which 
it  is  now  utterly  and  lamentably  ignorant. 

19.  The  absence  everywhere  of  a  sufficient  local  authority,  and  ot 
proper  regulation  in  matters  affecting  public  health,  •cannot  fail  ol 
attracting  the  notice  of  the  most  inattentive  observer.  Hits  indeed  is 
now,  and  has  always  been,  one  of  the  most  serious  wants  in  our  cities 
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and  populous  districts.  Bodies  having  the  name  of  authority  but 
really  wanting  in  power,  are  everywhere  to  be  found.  They  are  elected 
also  in  a  popular  and  acknowledged  manner,  but  nowhere  can  we  nnd 
either  efficiency  or  responsibility. 

It  follows  naturally  from  this  state  of  things,  that  self-interest,  hasty 
popular  impressions,  prejudices,  and  ignorance,  are  too  often  made  to 
actuate  the  movements  of  a  body  having  already  the  disadvantage  ot 
being  fluctuating;  and  that  in  a  situation  where,  of  all  others,  we  re- 
quire intelligence,  unity  of  action,  permanence,  and  a  binding  respon- 
sibility. Wherever  I  made  inquiry  as  to  the  authority  or  the  arrange- 
ment for  carrying  out  measures  of  sanatory  import,  I  was  answered,  as 
in  Norwich,  "This  court  has  seldom  or  never  sat." 

20.  On  examining  the  Local  Acts,  it  will  be  found  that,  in  a  large 
majority  of  instances,  they  are  mostly  inoperative,  owing  partly  to  in- 
trinsic defects,  and  partly  to  the  character  which,  as  above  stated,  must  ' 
belong  to  the  body  now  administering  the  law,  such  as  it  is.    It  would 
appear  therefore  that,  in  place  of  the  present  costly  and  defective  sys- 
tem of  local  law  and  local  administration,  we  should  have  improved  laws 
and  competent  and  responsible  persons  to  see  them  carried  out,  and  to 
superintend  the  health  concerns  of  all  towns  and  populous  districts, — 
persons  of  proved  capacity,  and  altogether  independent  of,  and  uncon- 
nected with,  local  influences.     Of  the  absolute  necessity  of  indepen- 
dence of  local  influence  and  authority,  on  the  part  of  Health  Officers, 
we  have  an  emphatic  example  in  Norwich.    After  describing  a  public 
nuisance,  Mr.  Johnson  candidly  states  as  follows  :— "I  am  acquainted 
with  many  more;  but  it  is  obviously  improper  to  make  any  direct  re- 
ference."   It  is  quite  clear  then,  that  any  supervision,  to  be  useful,  must 
be  altogether  free  from,  and  irrespective  of,  local  influence. 

21.  I  have  everywhere  found  the  powers  conferred  by  the  Local 
Acts  complained  of,  on  the  score  of  their  insufficiencies  and  defects. 
This  is  especially  the  case,  strange  to  say,  with  those  of  more  modern 
date,  which,  at  the  same  time  they  are  minute  in  details,  exhibit  a  total 
and  'complete  unacquaintance  with  the  subject,  as  relating  to  public 
health  ;  sometimes  enjoining  what  is  wrong,  and  at  other  times  pro- 
hibiting what  is  right,  while  in  no  two  cities  or  towns  do  the  principles 
or  the^etails  of  the  Act  accord  with  one  another.  It  is  different  with 
the  ancient  Acts;  they  enter  little  into  details,  satisfied  with  simple  in- 
junctions on  the  main  grievances,  aud  leaving  the  rest  to  the  local 
authorities. 

22.  As  an  example  of  bad  law,  I  would  instance  that  which  goes 
to  exclude  light,  and  with  it  air,  by  causing  the  blocking  up  of  windows 
which,  if  opened,  would  be  taxed.  A  good  law,  on  the  other  hand, 
would'  prescribe  that  in  all  places  constructed  to  receive  numbers  of  per- 
sons especially,  as  in  factories  and  great  work-shops,  a  sufficient  venti- 
lation should  "be  secured  ;  aud  such  ought  to  be  made  imperative  by 
law  in  every  instance. 

23.  To  exhibit  again,  the  loss  of  time,  as  well  as  the  difficulty  of  get- 
ting men  to  act,  even  in  the  way  most  directly  conductive  to  their  own 
interests  I  would  instance  the  enactments  for  the  prevention  of  fires. 
The  advantages  derivable  from  party-walls  must  at  all  times  have  been 
apparent  to  the  owner,  the  tenant,  and  the  insurer ;  yet,  nothing  was 
done  by  either,  until  the  legislature  stepped  in  ;  and  now,  the  most  pre- 
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cise  regulations  are  cheerfully  complied  with  on  all  hands.  "  It  is 
always  found,"  sayaih'e  Leicester  Report, "  that  the  inhabitants  sub- 
mit with  less  readiness  to  a  law  imposed  upon  them  by  their  fellow- 
townsmen  than  to  one  coming  into  operation  under  the  authority  of 
the  legislature." 

24.  A  consideration  of  the  history  of  public  health  in  this  country 
will  satisfy  any  one  that,  not  to  the  defective  nature  of  the  laws,  (in- 
sufficient as  these  are  to  the  supply  of  modern  wants,)  but  to  the  de- 
fective execution  of  them  must,  in  a  great  measure,  be  referred  the  neg- 
lected state  of  our  towns  and  cities.    Our  laws  are  as  old  as  Edward  I., 
but  in  modern  times  certainly,  the  very  recollection  of  them  has  been 
lost]  and  thus,  though  the  first  to  legislate  in  affairs  relating  to  health, 
we  have  fallen  behind  mauy  of  our  neighbours  in  actual  practice.  That 
a  better  order  in  administering  the  laws,  such  as  they  are,  would  have 
secured  the  inhabitants  of  the  worst  localities  from  much  suffering,  and 
from  many  grievous  nuisances,  there  can  be  no  reason  to  doubt,  but  the 
very  administrative  system  now  in  operation  is  in  itself  jostling,  un- 
scientific, jarring,  cumbrous,  and  costly;  while,  in   respect  to  the 
public  welfare,  in  matters  of  health,  it  is  feeble,  vexatious,  and  in- 
effective. The  truth  is,  that  the  very  nature  of  the  bodies  that  supervise 
the  improvement  of  towns,  as  to  sewerage,  the  supply  of  water,  and  of 
lio-ht,  the  removal  of  town  refuse,  &c.  &c,  is  as  little  known  to  the  rest  of 
the  community  as  that  of  the  powers  of  darkness.    The  national  im- 
portance of  the  subject  demands  that  this  state  of  things  be  no  longer 
continued,  and  that  a  better  informed,  a  better  regulated,  and  a  more 
simple  and  responsible  plan  of  supervision  and  control  be  at  once  esta- 
blished in  all  the  cities  and  towns  of  the  empire;  for,  as  has  been  well 
observed,  it  is  only  when  the  public  health  is  made  a  matter  of  public 
care  by  a  responsible  public  agency,  that  what  is  understood  can  be  ex- 
pected to  be  generally  and  effectually  applied  for  the  public  protection. 

From  what  has  occurred  in  England  in  reference  to  this  subject,  as 
well  as  from  an  intimate  acquaintance  with  the  practical  working  of  the 
several  systems,  adopted  from  time  to  time  for  supervising  the  health 
concerns  of  our  armies,  both  at  home  and  abroad,  I  feel  satisfied  that  no 
laws  however  excellent  in  themselves,  can  ever  prove  of  sanatory  avad 
without  an  impartial,  independent,  and  systematic  plan  of  supervision 
and  control,  and  that  through  competent  and  responsible  individuals  m 
each  town  ;  persons  altogether  unconnected  with  local  influences,  and 
beino-  themselves  regularly  supervised,  and  held  responsible  to  other  re- 
mote0 and  higher  authority.  Parliament,  which  constitutes  and  grants 
powers  to  public  bodies,  has  also  the  exclusive  r.ght  to  establish  a 
power  of  watch  and  control  over  them ;  and  thus  alone  can  the  evils 
arista*  from  local  prejudices,  ignorance,  mismanagement  of  health  and 
waste  "of  the  public  money,  be  prevented.  Medical  police,  in  short, 
must  be  made  a  matter  of  statutory  ordinance,  a  fixed  and  settled  in- 
stitution, to  prove  of  the  least  use  to  public  health.  It  is  thus  alone 
that  the  health  of  a  community,  whether  civil  or  military,  can  ever  be 
properly  looked  to';  and  I  will  venture  to  say  that  al  who  have  con- 
sidered the  matter  with  care  guided  by  experience,  will  agree  with  me 
in  this  conclusion.    The  subject  is  one  of  the  last  importance. 

25   The  duly  of  professional  superintendence  in  sanatory  matters  is, 
for  obvious  reasons,  even  more  necessary  in  civil  than  in  military  com- 
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munities,  and  should  not  be  confined  to  cities  and  towns,  but  ought  to 
extend  as  well  to  the  agricultural  districts,  in  which  the  neglect  of 
drainage  and  other  preventive  measures,  around  the  cottages  of  the 
poor,  are  found  to  be  sources  of  much  disease  and  suffering.  This 
duty',  well  performed,  would  soon  inform  the  people  besides,  that  drain- 
age not  only  improves  the  climate,  and  health  in  consequence,  but  ren- 
ders the  soil  itself  doubly  valuable  and  profitable. 

26.  A  Board  of  Health,  wherever  appointed,  should  be  composed  of 
engineers,  architects,  and  persons  of  other  callings,  but  who  are  conver- 
sant with  matters  of  sanatory  import,  with  one  or  two  medical  officers. 
Medical  men  in  all  times  and  countries  have  naturally  been  in  advance 
of  the  public  in  appreciating  the  causes,  and  in  discovering  the  most 
decisive  means  for  obviating  disease  ;  and  it  is  to  their  exertions,  in  the 
public  service  especially,  that  the  application  of  the  means  of  ameliora- 
tion and  of  prevention,  on  the  most  extensive  scale,  must  alone  be  at- 
tributed.   The  medical  officers  of  our  fleets  and  armies  have  the  ad- 
vantage of  being  informed  of  the  whole  circumstances  of  the  organized 
bodies°of  men  under  their  observation,  and  often  see  these  circumstances 
suddenly  altered,  or  have  even  the  power  of  altering  them  at  pleasure. 
These  are  great  advantages,  and  they  are  obtained,  so  far  as  health  is 
concerned,  "without  interfering  with  any  man's  comforts,  rights,  or 
privileges.   The  benefits  of  the  information  and  experience  thus  obtained 
in  the  "public  services,  have  never  been  exclusively  confined  to  the  fleets 
and  armies  of  England,  but  have  extended  freely  to  the  condition  of 
the  civil  community,  so  far  as  it  was  in  the  power  of  medical  officers  to 
do  so,  by  frequent  appeals  to  authority,  to  the  public,  and  by  the  supply 
of  the  most  valuable  statistical,  and  other  published  information.  In 
the  judicious  selection  of  medical  men,  from  whatever  class  of  society 
derived,  we  shall  therefore  find  the  best  guarantee  for  the  effectual 
carrying  out  of  measures  of  an  enlightened  policy.    But  were  there  no 
other  value  in  such  an  officer  than  \\\e  being  the  channel  of  communi- 
cation with,  and  of  instruction  to,  the  working  classes,  on  matters 
affecting  their  health,  his  labour  would  be  inestimable. 

27.  But  with  all  these  advantages,  it  is  by  no  means  here  intended 
to  claim  exclusive  preference  for  medical  men;  for  even  they  require 
special  study  and  experience  to  qualify  themselves  for  the  task, — the 
duties  requiring  as  much  both  of  special  study  and  experience  as  any 
branch  or  department  of  medicine.  As  Duchatelet  justly  observes,— a 
man  may  have  exhausted  medical  literature — he  may  be  an  excellent 
practical  physician — an  eloquent  and  clever  professor;  but  all  these 
acquirements  taken  in  themselves  are  nearly  useless  in  a  Conseil  de 
Salubrite,  like  that  of  Paris. 

To  be  useful  in  such  a  Board,  a  man  must  possess  an  intimate  know- 
ledge of  the  habits  of  large  communities,  and  of  their  various  moral  and 
physical  influences;  he  must  know  the  nature  and  condition  of  the  soil 
and  locality — guided  by  an  extensive  acquaintance  with  natural  phi- 
losophy. These  and  many  other  things  he  must  know  as  it  were  by 
habit ;  and  I  repeat  that  they  are  not,  in  our  day  at  least,  to  be  acquired 
from  books. 

28.  From  all  that  I  have  seen  and  read,  as  well  as  from  the  over- 
whelming evidence  on  the  subject  now  before  the  public,  I  am  led  to 
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submit  to  the  Commission  the  propriety  of  recommending  legislative 
measures  in  respect  to  the  condition  of  the  habitations  of  the  poor,  not 
only  prospectively  but  retrospectively  also.  As  justly  observed  by  Dr. 
Southwood  Smith, — "  Every  reason  which  has  placed  the  construction 
of  the  dwelling  houses  of  the  better  classes  under  legislative  regulations, 
or  which  can  be  suggested  to  show  the  justice  and  necessity  of  legisla- 
tive interference  in  this  matter  for  the  well-being  of  the  public,  apply 
with  tenfold  force  to  the  dwelling  houses  of  the  poor." 

29.  The  legislature  has  already  sanctioned  and  acted  on  the  prin- 
ciple of  interference  in  the  dwelling  houses,  in  respect  to  their  strength, 
and  the  measures  necessary  for  the  prevention  of  fires.  I  cannot  sup- 
pose that  it  will  here  stop  short,  or  that  measures  of  far  more  urgent 
necessity  in  respect  to  health,  morals,  and  comfort,  will  any  longer  be 
deferred,  or  allowed  to  remain  in  abeyance.  The  poor  would  receive 
this  iute'rference  as  a  blessing.  All  evidence  goes  to  prove  this.  In 
any  provision  that  may  be  made  by  the  legislature  for  the  regulation 
of  buildings,  it  will  be  necessary  to  provide  for  the  ventilation  and 
warming  °of  all  buildings  made  to  accommodate  masses,  whether 
hospitals,  asylums,  schools,  or  workhouses. 

30   To  carry  out  effectively  the  necessary  measures  of  sanatory  regu- 
lation for  the  habitations  of  the  poor,  it  seems  necessary  that  all  the 
o  reater  class  of  rates  should  be  levied  on  the  proprietors,  such  as  the 
sewers  and  water-rales.    It  will  greatly  tend  to  ensure  cleanliness  and 
order  ■  and  the  benefits  derivable  from  such  regulation  would  be  felt 
not  only  in  the  private  habitations  of  the  working  classes,  but  m  those 
pest-houses  so  common  in  all  our  cities— the  lodging-houses.  Ihe 
manner  of  street  and  house-cleansing  is  also  very  defective ;  and  the 
law  which  limits  the  power  of  abating  nuisances  to  highways  and 
thoroughfares  should  at  once  be  enlarged  and  extended.    It  is  sur- 
prising that  authority  to  interfere  in  such  matters  should  be  altogether 
wanting  In  the  very  quarters  where  of  all  others  it  is  most  required— 
in  the  courts,  lanes,  and  alleys;  but  such  we  find  it  everywhere.  The 
accumulation  of  refuse  matter  within  houses,  for  instance,  is  greatly 
more  injurious  to  health  than  the  same  condition  under  exposure  to  sun 
and  wind,  bad  as  this  latter  must  be  ;  and  such  private  nuisances  ought 
therefore  to  be  even  more  effectually  guarded  against.    This  branch  of 
preventive  police,  conducive  alike  to  morals  and  health,  ought  to  be 
strictly  and  systematically  regulated  and  administered  in  all  our  towns 


^af ''"Ventilation  being  second  in  importance  to  no  other  question 
afTectino-  public  health,  demands,  and  I  hope  will  soon  rece.ve,  the 
s  parate  Lid  careful  consideration  of  the  legislature.  Pure  an  is  so 
necessary  to  life,  health,  and  comfort-more  necessary  indeed  than  food 
SSJfi  inasmuch  as  that,  without  a  due  supply  of  it,  the  best  and  mos 
abundant  food  will  give  neither  health  nor  strength.-that  to  ensure  it 
,n  every  house  occupied  by  the  popr-in  every  factory,  workhouse, 
hospital,  or  other  building  made  to  receive  numbers-seems  a  primary 
and perati ve  duty.  When  we  reflect  on  the  amount  of  suffering  and 
d  at  produced  in  former  times  in  ships  barrack*  P"" 
sons  by  bad  ventilation  mainly,  and  on  the  sad  effects  now  da  y  ob- 
served  in  the  courts,  lanes,  alleys,  cellars,  and  masses  of  buildings 
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erected  back  to  back,  everywhere  to  be  found  in  our  great  towns,  we 
shall  perceive  how  necessary  it  is  to  adopt  decisive  and  immediate  steps 
for  the  removal  of  this  enormous  and  pervading  evil. 

Happily  we  are  now  in  possession  of  means  whereby  not  only  an 
abundant  supply  of  fresh  air,  but  of  warm  air  also,  may  be  furnished  for 
the  use  of  the  poor,  at  a  vast  saving  in  the  expenditure  of  fuel.  Inis. 
as  observed  by  Dr.  Soutbwood  Smith,  is  a  piece  of  knowledge  capable  of 
effecting  a  greater  change  for  the  better  in  the  condition  of  the  working 
population,  perhaps,  than  any  other  single  improvement  whatever,  be- 
cause there  is  no  other  at  all  comparable  to  it  in  importance  capable  of 
so  general  an  application  at  so  small  a  cost.    Subserviently  to  freedom 
of  ventilation,  and  to  the  admission  of  light,  I  would  call  attention  to 
the  complaints  brought  under  my  notice,  that  the  existing  laws  relating 
to  the  window-tax  have  operated  most  injuriously  by  causing  passages, 
cellars,  privies,  closets,  and  roofs— the  very  places  requiring  ventilation, 
to  be  very  generallv  without  windows.    It  appears  that  when  the  law 
of  the  4  th  and  5th  William  IV.  gave  freedom  for  the  construction  of  win- 
dows, the  sanction  was  very  extensively  used  to  the  great  satisfaction, 
comfort,  and  health  of  the  inhabitants  of  cities  and  towns;  but  that, 
when  upon  an  unexpected  legal  interpretation,  all  the  windows  thus 
opened  out  were  rendered  liable  to  taxation,  they  were  very  generally 
closed  up,  to  the  vexation  and  injury  of  the  poor  especially.  Mr. 
Hickson  asserts,  that  by  an  alteration  in  the  law,  which,  instead  of  the 
present  scale,  increasing  at  an  average  rate  of  8*.  3d.  for  every  window 
beyond  eight,  should  assess  upon  the  principle  that  every  house  built 
requires  for  light  and  air  a  certain  number  of  openings  in  proportion  to 
its  cubic  contents,  and  that  these  openings  be  paid  for,  whether  they 
exist  or  not,  would  prove  a  great  benefit.    This  would  at  once  remove 
every  temptation  to  defective  construction;  and  after  a  house  has  been 
once  assessed,  Mr.  Hickson  thinks  that  the  proprietor  should  be  at 
liberty  to  make  as  many  additional  openings  as  he  pleases.    Thus,  he 
considers,  a  great  practical  improvement  may  be  brought  about  by  a  few 
simple  causes,  and  without  any  loss  of  revenue.    Mr.  Hickson,  in  con- 
clusion, asserts,  that  after  a  long  and  mature  consideration,  he  is  con- 
vinced that  his  proposed  alteration  would,  without  the  loss  of  a  shilling 
to  the  state,  confer  a  greater  blessing  upon  the  middle  and  working- 
classes,  as  regards  their  habitations,  than  it  is  possible  to  obtain  in  any 
other  way,  or  in  so  cheap  a  manner.    Other  means  of  ameliorating  their 
condition  may  require  local  taxes  or  public  grants,  but  here  a  great 
practical;  improvement  may  be  effected  by  the  stroke  of  the  pen. 
Amongst  the  many  evils  resulting  from  defective  ventilation,  there  is  one 
with  which  the  public  is  little  acquainted,  viz.,  its  powerful  tendency  to 
counteract  and  oppose  all  the  benefits  derivable  from  medical  manage- 
ment.   But  this  is  a  truth  without  an  exception  ;  and  while  such  is  the 
effect  on  the  sickly,  we  find  the  same  deleterious  influence  driving  the 
healthy  to  the  use  of  stimulating  and  intoxicating  drinks,  in  order  to 
overcome  the  nervous  depression  occasioned  by  respiring  impure  air. 

32.  It  is  quite  indispensable  on  every  account  that  supplies  of  pure 
water  for  ablution,  house-cleansing,  and  sewerage  should  be  at  the  dis- 
posal of  the  working  classes  ;  for  in  this  matter  an  injudicious  economy 
affects  the  morals,  habits  of  manliness,  comfort,  and  health  of  the  poorer 
classes,  most  injuriously.    An  abundant  and  constant  supply  of  good 
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water  will  conduce  more  than  any  injunction,  or  other  means,  to  foster 
a  disposition  and  to  create  a  habil  of  personal  cleanliness,  and  thus  lead 
to  habits  of  decency  and  moral  purity,  beyond  what  might  at  first  sight 
be  deemed  possible  from  such  simple  means. 

The  water  should  everywhere,  and  in  all  tenements,  even  those  of  the 
poorest,  be  supplied  separately  to  each  house,  and  be  kept  on  at  high 
pressure  ;  this  is  quite  as  easy  as  it  is  necessary  to  public  comfort,  and 
to  the  security  of  property,  in  cases  of  fire. 

"No  previous  investigation,"  says  Mr.  Chadwick,  "has  led  me  to 
conceive  the  great  extent  to  which  the  labouring  classes  are  subjected 
to  privations,  not  only  of  water  for  the  purpose  of  ablution,  house-cleans- 
ino-,  and  sewerage,  but  of  wholesome  water  for  drinking  and  culinary 
purposes."     This  is  quite  true;  and  such  is  the  amount  of  injury, 
moral  and  physical,  produced  and  kept  up,  by  this  very  deprivation  of 
an  element — as  indispensable  for  many  purposes  of  life  as  the  air  itself 
— that  no  amount  of  amelioration  in  other  matters,  but  which  should 
leave  this  evil  untouched,  could  avail  for  the  benefit  of  the  poor.  Con- 
veniencies  in  supply  of  water  must  precede  the  formation  of  habits 
amongst  the  poor;  indeed,  we  shall  derive  a  very  material  aid  towards 
a  just  comparison  of  the  habits  of  different  people,  or  of  the  inhabitants 
of  different  cities,  by  a  knowledge  of  their  relative  supplies  of  water. 
It  is  an  observation  as  old  as  Hippocrates,  that—"  it  is  necessary  for  a 
physician,  when  entering  a  city  of  which  he  knows  nothing,  to  examine 
its  exposure,  the  predominant  winds,  the  seasons,  the  nature  and  eleva- 
tion of  the  soil,  the  quality  of  the  water  of  which  the  inhabitants  make 
use,  and  the  kind  of  life  they  follow." 

There  are  many  and  grave  objections  to  the  present  mode  of  supply- 
ing water  to  towns  by  private  companies,  such  as  their  being  arbitrary, 
irresponsible,  and  unaccommodating.  They  have  also  a  strong  interest 
anainst  all  improvements  in  the  quality  or  the  quantity  pi  water,  as 
engendering  expense  and  diminishing  profits;  besides  it  is  not  a  mode 
available  for  the  inhabitants  of  rural  districts  or  of  small  towns.  Pro- 
lessor  Clark,  of  Aberdeen,  Mr.  Hawksley,  of  Nottingham,  and  Mr. 
Thorn,  of  Greenock,  have  offered  their  very  conclusive  evidence  against 
joint-stock  companies,  as  compared  to  the  town  management;  and 
they  are  equally  agreed  that  no  town  can  be  considered  as  duly  sup- 
plied unless  the  service  is  constant,  that  is,  unless  the  pipes  are  kept 
constantly  full,  as  in  Nottingham  under  the  able  superintendence  of 
Mr  Hawksley.  Aberdeen,  with  a  population  of  70,000  inhabitants,  is 
supplied  by  the  Commissioners  of  Police,  who  are  elected  by  the  rate- 
payers. "  The  establishment  of  a  joint-stock  company,"  says  Professor 
Clark  "  for  the  supply  of  a  town  w  ith  water,  is  establishing  a  monopoly 
of  tradrnff  persons,  having  the  power,  without  responsibility,  of  taxing 
the  inhabitants  for  their  own  benefit."  The  profits  in  Aberdeen  go  to 
the  revenue  of  the  town,  and  nowhere  else  has  the  Professor  seen  any 
city  in  all  respects  so  well  supplied  with  water. 

Water  according  to  the  evidence  of  Mr.  Holme,  of  Liverpool,  might 
have  been  supplied  to  that  city,  through  the  municipal  authorities,  at 
one-sixth  of  the  present  price;  or,  if  we  had  paid  the  same  price,  a 
lame  disposable  revenue  would  have  accrued  to  the  public  loca  exche- 
quer,  which  would  have  diminished  our  taxation,  or  have  enabled  the 
authorities  to  have  established  public  fountains,  and  had  public  reser- 
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voirs  for  the  use  of  the  poor  in  every  locality."  The  competitions,  too, 
L  hitherto  carried  on,  are  wasteful  in  themselves,  and  burtheusome  on 
the  public-three  sets  of  water-pipes  belonging  to  three  eompan.es  be- 
in- sometimes  found  in  London  to  pass  through  one  street,  and  three 
enormous  capitals  sunk  in  the  supply  of  one  d.stnet  for  which  one 
capital  and  one  establishment  ought  to  suffice.  In  truth  what  we 
commonly  taken  to  be  competitions  in  which  the  public  interests  are 
believed  to  be  gainers,  are  in  reality,  and  almost  without  .exception, 
■  combinations  against  the  public  interests.  It  is  thus  with  the  water 
and  the  gas  companies.  The  so-called  rival  companies  sooner  or 
later  coalesce;  they  agree  upon  and  determined  the  rates  at  which 
they  will  allow  the  public  the  necessary  supplies  of  water  and  gas. 
Every  new  company  that  starts  is  soon  found  to  merge  in  the  old; 
and  thus  in  place  of  one  original  company  or  management,  we  have 
commingled  twenty  companies  with  twenty  managements— the  public 

paying:  the  difference.  '  , 

33   Of  all  structural  matters  external  to  the  habitations  of  the  pool, 
sewerage  is  the  most  important;  and  with  a  proper  attention  to  this 
latter  along  with  the  internal  requisites  of  fresh  air  and  pure  water, 
there'  would  remain  little  else  to  repair  which  depends  on  authority. 
The  evidence  exhibiting  the  calamities  attending  on  the  absence  and 
defect  of  sewerage,  as  well  as  that  showing  the  advantages  to  health 
resulting  from  a°complete  system  of  underground  removal  of  refuse,  is 
so  complete  and  so  familiar  now  to  the  public,  that  nothing  need  be 
said  in  addition.  Preparatory,  however,  to  the  enactments  necessary  to- 
wards a  o-eneral  and  efficient  system  of  sewerage,  it  will  be  necessary  to 
require  that  every  city  and  town  be  furnished  with  a  complete  and 
proved  plan  of  levels.    The  absence  of  this  simple  measure,  so  necessary 
in  itself  and  easy  of  reference,  has  caused  endless  confusion,  loss,  and 
disappointment.    This  preliminary  step  secured,  there  can  be  no  diffi- 
culty in  framing  such  regulations  as  shall  enforce  and  ensure  not  only 
that  hnuse  refuse  but  street  refuse  also,  shall  be  regularly  and  speedily 
carried  off  by  properly  constructed  sewers.    There  is  now  no  plan,  no 
order  nothing  like  a  law  of  uniform  operation  ;  the  consequence  is,  that 
sewers  are  everywhere  complained  of  as  defective  in  number  or  plan,  or 
both;  and  nothing  can  ever  secure  a  proper  construction,  fall,  and  supply 
of  water  for  the  purposes  of  flushing  but  a  comprehensive  and  stringent 
lcoislative  ordinance  applicable  to  all  crowded  localities,  and  placed 
under  the  supervision  of  authorised  and  responsible  persons.  The 
custom  now  prevalent  in  many  towns,  of  leaving  courts,  lanes,  and 
alleys  to  be  cleansed  by  the  inhabitants,  is  highly  objectionable.  The 
duty  is  either  neglected  or  most  negligently  performed.    The  truth  is 
that  this,  like  other  matters  of  police,  can  only  be  effectually  done 
through  the  agency  of  responsible  persons  regularly  trained  and  paid. 

34.^111  respect  to  these  cardinal  points,  as  regards  public  health  in 
l(nvns_a  proper  construction  of  habitations,  including  systematic  venti- 
lation— sewerage— scavengering— and  a  plentiful  supply  of  pure 
water— the  poorer  classes  are  utterly  without  help.  They  can  do  no- 
thin"-  for  themselves.  And  let  it  not  be  supposed  that  measures  of 
amelioration  in  these  respects  would  be  viewed  by  them  as  unnecessary 
or  vexatious  interferences :  all  evidence  goes  to  establish  the  contrary  ; 
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and  I  am  satisfied  that  whatever  legislative  measures  may  be  adopted 
will  be  received  by  them  wilh  the  utmost  gratitude,  and  as  a  real  boon. 
In  respect  to  the  poorer  classes,  there  is,  as  already  observed,  but  one 
moving  power — the  legislature  of  the  country — the  prescriptive  guar- 
dian of  the  public  welfare;  and  I  am  thoroughly  satisfied  of  the  proper 
sense,  on  the  part  of  the  poor,  of  benefits  conferred. 

35.  The  same  gratitude  will  be  felt  in  respect  to  the  adoption  of  pro- 
per measures  with  the  burial-places  in  our  cities  and  populous  towns, 
which  are  now  becoming  dangerous  and  profane — moral  and  physical 
pestilences  of  the  first  magnitude;  places,  the  sight  and  contemplation 
of  which  should  cherish  veneration,  and  all  those  tender  feelings  that  con- 
nect Christians  with  the  dead,  but  which  in  reality  shock  the  feelings 
and  offend  the  senses  ;  exhibiting  scenes  at  once  loathsome  and  appal- 
ling.  The  evils,  moral  as  well  as  physical,  connected  with  this  subject, 
are  now  so  well  known,  and  have  been  so  ably  set  forth  by  Mr.  Chad- 
wick,  that  it  is  hardly  necessary  to  do  more  than  draw  attention  to  their 
existence. 

36.  In  no  town  that  I  have  visited,  or  that  I  have  heard  of,  does  there 
exist  any  public  survey  conprising  the  levels,  whether  local  or  general. 
It  results  from  the  absence  of  such  preliminary  requisite  that  structural 
arrangements  of  every  kind,  as  to  nouses,  the  laying  on  of  water  and 
gas,  the  arrangement  of  streets,  drains,  and  sewers,  are  conducted  at 
random,  without  combined  plan  or  uniformity,  the  operations  going  on 
in  one  quarter  of  a  town  having  no  reference  whatever  to  such  as  may 
be  in  progress  in  other  quarters  ;  and  thus,  in  place  of  a  simple,  uniform, 
and  comprehensive  system,  confusion,  inconvenience,  and  loss  of  money, 
both  public  and  private,  arise.  On  this  head  the  call  for  the  aid  of  the 
legislature  is  general.  The  evidence  of  Mr.  Holme,  of  Liverpool,  and 
Of  Mr.  Hawksley  of  Nottingham,  and  of  others,  goes  directly  to  this 
object.  Besides  plans  of  levels  on  a  large  scale,  every  town  should  be 
provided  with  geological  charts,  comprising  the  geology  of  the  site  of 
the  town,  as  well  as  of  the  country  around.  Good  maps  of  towns  on  a 
sufficient  scale  are  also  much  wanted. 

I  cannot  too  emphatically  urge  the  utility,  and,  indeed,  the  necessity 
of  constructing  such  plans,  or  the  great  public  benefits  to  be  derived 
from  rendering  the  public  mind  familiar  with  the  map.  Nay,  there 
oiinht  to  be  in"every  borough  and  city  a  topographic  and  statistical  re- 
port, carefully  prepared,  and  printed  at  the  town  cost,  to  which  the  more 
intelligent  inhabitants  should  have  free  access.  The  more  this  is  dune, 
and  the  more  communities  are  made  acquainted  with  the  reason  of  the 
thingi  and  thus  made  parties,  as  far  as  practicable,  to  the  improvement 
of  towns,  the  more  will  it  conduce  to  the  benefit  of  communities,  local 
and  general.  Had  such  simple  means  been  in  common  use  in  our 
towns,  a  thousand  expensive  mistakes  had  been  avoided. 

37.  Though  no  scheme  of  practical  application  has  yet  been  pro- 
pounded for  the  conservation  of  town  refuse,  and  for  preserving  rivers, 
as  the  Thames  for  instance,  from  the  contamination  of  sewers,  yet,  from 
the  evidence  of  all  the  engineers,  and  the  general  interest  expressed  by 
numerous  intelligent  persons,  that  something  of  this  nature  should  be 
devised,  I  have  no  doubt  that  sooner  or  later  some  general  system, 
having  reference  to  the  above  important  objects,  will  be  framed  and 
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.clouted  in  our  cities  and  towns,  and  so  as  amply  to  repay  the  cost  of 
SJSS  that  might  be  nsed  to  bring  the  refuse  matter  to  a  situation 
convenient  for  disposal.  ... 

The  evidence  of  Dr.  Southwood  Smith  on  this  subject,  like  all  that 
comes  from  such  an  authority,  is  deserving"  of  great  attention,  tie :  re- 
nards  such  means  as  affording  a  well-grounded  hope  that  eveiy  town 
and  village  in  the  kingdom  may  be  put  in  a  good  sanatory  condition, 
by  the  removal  of  the  grievous  physical  evils  which  at  present  oppress 
them,  and  especially  the  poorer  parts  of  them  Dr. ^Sonthwood  fityfc 
"has  been  unable  to  detect  any  fallacy"  in  the  evidence  on  this  head, 
and  considers  that  the  means  of  removing  so  great  an  evil    are  within 

°U«  When,  for  example,  it  is  stated  that  refuse  to  the  value  of  nearly 
double  what  is  now  paid  for  the  water  of  the  metropolis  is  thrown  away 
partly  from  the  drains  which  are  discharged  into  the  Thames  and 
partly  from  the  private  drains  which  are  not  earned  into  sewers  at  all, 
it  is  clear  that  the  prevention  of  the  disease,  suffering,  and  death,  which 
has  been  shown  to  oppress  such  large  classes  of  our  population,  is  quite 
practicable;  and  that  if  measures  are  not  taken  to  stop  these  dreadful 
evils,  it  is  owing  not  to  any  insuperable  difficulty  in  the  subject,  but  to 
our  own  apathy  and  indifference."    To  the  question  whether,  under 
proper  regulations,  it  would  be  found  practicable  to  make  the  very  re- 
fuse removed  go  far  towards  defraying  the  expense  of  constructing  and 
managing  the  drains  and  sewers  by  which  it  is  removed,  Dr  South- 
wood  Smith  replies  :— "  Yes  ;  and  I  think  there  is  a  reason  for  this  ex 
pectation,  which  has  a  deeper  foundation  than  is  apparent  °n  a  super- 
ficial view  of  the  subject.    There  are  certain  adjustments  established 
between  the  physical  and  the  organic  kingdoms,  and  between  the 
two  great  divisions  of  the  organic  kingdom,  which  we  should  do  well 
to  bear  in  mind  even  in  the  most  practical  consideration  of  this  mat- 
ter    We  know  that  atmospheric  air  is  equally  necessary  to  the  lite 
of  plants  and  animals,  but  that  they  produce  directly  opposite  changes 
in  the  chemical  constitution  of  the  air:  the  plant  giving  off  as  excre- 
mentitious  that  principle  of  the  air  on  which  the  animal  subsists,  and 
livine  upon  that  part  of  it  which  the  animal  rejects  as  excrementitious ; 
while  the  animal,  in  its  turn,  restores  to  the  air  the  principle  which  con- 
stitutes the  food  of  the  plant,  and  subsists  on  that  which  the  plant  has 
rejected  as  no  longer  useful  to  it.  In  this  manner  these  two  great  classes 
of  organized  beings  renovate  the  air  for  each  other,  and  everlastingly 
maintain  it  in  a  state  of  purity  and  richness.    On  this  beautiful  adjust 
ment  depends  this  further  principle  equally  as  the  foundation  of  all 
rational  and  efficient  sanatory  regulations— namely,  that  the  very  refuse 
of  the  materials  which  have  served  as  food  and  clothing  to  the  in- 
habitants of  the  crowded  city,  and  which  is  allowed  to  accumulate  there, 
invariably  and  inevitably  taint  the  air  and  render  it  pestilential— 
promptly  removed  and  spread  out  on  the  surface  of  the  surrounding 
country  not  only  gives  it  healthfulness,  but  clothes  it  with  verdure,  and 
endues  it  with  inexhaustible  fertility.    These  are  the  great  laws  of  na- 
ture which  are  now  well  known  to  us;  a  due  conformity  with  which 
would  bring  us  health,  plenty,  and  happiness,  but  which  we  cannot  dis- 
regard any  more  than  we  can  disregard  any  other  physical  law,  with- 
out suffering,  and  perhaps  destruction."     In  conclusion,  I  would 
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observe  that  this  subject  has  not  yet  received,  and  I  fear  will  not  for 
some  time,  receive  the  attention  from  the  public  that  is  due  to  its  im- 
portance. 

3S.  It  might  savour  of  caricature  were  it  asserted  that,  in  respect  to 
the  labouring  poor,  it  is  only  when  the  infant  enters  upon  breathing  ex- 
istence, and  when  the  man  has  ceased  to  breathe — at  the  moment  of 
birth,  and  at  the  hour  of  death — that  he  is  really  well  washed  ;  yet  such 
a  statement  would  not  be  so  far  removed  from  truth  as  may  at  first 
appear.  To  the  great  mass  of  the  people,  and  from  the  dawn  to  the 
term  of  life,  the  bath,  as  an  article  of  comfort,  luxury,  and  health,  is 
hardly  known,  even  in  name.  Without  entering  into  a  professional 
disquisition  on  the  functions  of  the  skin,  or  on  their  vast  importance  to 
health,  or  on  the  necessity  of  attention  to  them,  and  to  the  purity  of  the 
surface  of  the  body,  I  would  observe  generally,  that  to  the  neglect  of 
all  these  is  due  the  prevalence  of  very  formidable  diseases,  by  no  means 
confined  to  the  skin  itself.  When  we  consider  the  nature  of  the  labour- 
ing man's  varied  occupation,  and  the  violence  of  the  alternate  actions 
of  his  lungs  and  skin,  during  many  of  his  most  active  operations,  we 
shall  at  once  perceive  how  much  more  he  stanrls  in  need  of  the  atten- 
tion here  urged  upon  public  notice  than  the  man  in  better  circumstances, 
and  who  is  not  thus  exposed  either  to  the  violence  of  functional  excite- 
ment, or  to  the  extremes  of  atmospheric  changes.  Dr.  Coombe's  re- 
mark is  perfectly  just,  that  "  if  one-tenth  of  the  persevering  attention 
and  labour  bestowed  to  so  much  purpose  in  rubbing  down  and  currying 
horses  were  bestowed  by  the  human  race  in  keeping  themselves  in  good 
condition,  and  a  little  more  attention  were  paid  to  diet  and  clothing,  cold 
nervous  diseases,  and  stomach  complaints  would  cease  to  form  so  large 
an  item  in  the  catalogue  of  human  miseries." 

But  the  advantages  of  personal  cleanliness  are  not  limited  to  their 
mere  physical  effects;  the  sensations  connected  with  cleanly  habits  be- 
ing- justly  observed  by  Sir  Gilbert  Blane  to  constitute  some  of  the  most 
precious  gifts  of  civilization.  "  A  taste  for  them  tends  to  give  a  distaste 
to  degrading  and  grovelling  gratifications;  and  the  common  saying 
that  'cleanliness  is  next  to  godliness'  is  founded  on  reason,  inasmuch 
as  it  is  conducive  to  moral  purity  as  well  as  health  and  pleasure." 
With  the  knowledge  of  all  these  facts  and  circumstances,  it  is  lament- 
able to  think  that,  to  the  working  classes  inhabiting  our  great  cities  and 
towns,  personal  cleanliness  is  at  present  impossible. 

39.  The  observations  of  lay  persons  on  questions  affecting  public 
health  are  of  great  importance;  indeed,  the  experience  of  observant  lay- 
men has  not  been  sufficiently  r  garded  by  professional  inquirers.  But 
admitting  its  importance,  there  are  yet  some  circumstances  connected 
with  lay  evidence  requiring  that  we  should  sometimes  receive  it  with 
reserve.  One  of  these  drawbacks  consists  in  the  impression  so  common 
amongst  citizens,  that  their  city  or  town  forms  an  exception  to  the  ride 
of  unhealthiness;  indeed,  they  receive  any  intimation  to  the  contrary  as 
an  impeachment  {stigma  is  the  term  they  use)  of  the  character,  moral 
as  well  as  physical,  of  their  favourite  locality;  and  so  strong  is  this 
feeling,  that  men  of  the  highest  integrity  and  intelligence  will  be  found 
continually  to  deceive  themselves,  and,  unintentionally,  they  will 
endeavour  to  deceive  others  on  such  points.  To  such  a  degree  has  this 
feeling  arisen  in  some  towns  which  I  could  name,  that  the  immigrations 


Observations  on  Questions  affecting  Public  Health.  129 


of  labourers  from  neighbouring  towns  are  adduced  as  causes  of  in- 
creased mortality,  in  utter  forgetfulness  that  such  immigration  neces- 
sarily implies  an  accession  of  youth  and  manhood,  health  and  vigour — 
conditions  which,  for  obvious  reasons,  go  to  reduce  the  mortality  of  a 
town.  On  other  occasions,  we  find  them  charge  the  burthen  upon  the 
various  institutions  for  the  supply  of  food  and  clothing,  workhouses, 
hospitals,  and  dispensaries,  receiving  only  natives  and  residents  of  the 
town ; — institutions  the  daily  operation  of  which  tend  to  prevent  the 
spread  of  disease  and  mortality,  have  been  cited  as  the  occasions  of 
disease  and  death.  Even  the  proofs  to  be  derived  from  statistical  re- 
cord are  frequently  not  sufficient  to  satisfy  the  prejudices  of  such  well- 
meaning  persons;  and  it  is  curious  to  observe  how  very  similar  is  the 
feeling  here  described  with  that  of  residents  in  some  of  the  worst  known 
climates.  The  man  who  has  been  so  fortunate  as  to  live  out  30  years 
in  Jamaica  cannot  be  made  to  understand  how  it  is  that  Europeans  on 
an  average  die  there  at  the  rate  of  152  per  1000,  or  more  than  one- 
seventh  of  the  entire  number  annually;  and  the  inhabitants  of  Sierra 
Leone,  where  the  average  annual  mortality  amongst  British  troops  is 
483  per  1000,  or  nearly  one  half,  will  warn  the  stranger  against  a  resi- 
dence, however  short,  in  the  Gambia.  "You  may  live,"  say  they, 
"long  and  well  with  us  at  Sierra  Leone  ;  but  if  you  go  to  the  Gambia 
you  are  sure  to  die."  In  some  years,  as  in  1825-26,  726  and  783  per 
1000  respectively  perished  within  the  year  at  Sierra  Leone ;  but  "  the 
climate  in  every  instance  is  exempted  from  the  supposition  of  being  in 
anywise  connected  with  the  event."  The  delusions  in  both  the  foreign 
and  domestic  instances  are  the  same  : — they  only  differ  in  degree. 

But  laxity  and  want  of  accurate  observation  is  not  exclusively  con- 
fined to  the  lay  community;  for  sometimes  we  have  an  exordium  of  the 
following  character  from  quarters  whence  a  more  exact  information 
might  be  expected  : — "  This  town  I  consider,  upon  the  whole,  one  of 
the  healthiest  towns  in  the  kingdom."  Again,  of  another  town  like 
the  last  most  unhealthy,  we  have  it  reported,  that  "  the  general  condition 
of  the  town  is  comparatively  healthy  :  at  the  present  time  it  may  be  con^ 
sidered  in  a  very  healthy  state." 

It  is  but  justice  to  state,  however,  that,  in  general,  throughout  the 
entire  extent  of  my  personal  examination,  I  found  the  medical  witnesses 
alike  intelligent  and  humane. 

40.  The  most  cursory  reference  to  the  condition  and  habits  of  life  of 
the  working  classes  must  satisfy  any  person  of  the  immense  advantages, 
moral  and  physical,  that  must  accrue  to  the  inhabitants  of  closely-built 
towns  by  the  establishment  of  public  parks,  play-grounds  for  children, 
and  gardens,  like  that  presented  to  the  town  of  Derby  by  Mr.  Joseph 
Strutt — a  noble  gift,  and  a  most  noble  example  ;  but  one  which  few 
persons  have  the  means  of  imitating.  The  necessity,  however,  of  some 
general  measure  on  this  head  seems  now  to  be  very  generally  received 
and  impressed  upon  the  public  mind,  for,  without  such  provision,  we 
should  soon,  though  the  rapid  increase  of  towns,  behold  masses  of  the 
labouring  people  reared  from  infancy  to  mature  age  without  once 
breathing  in  an  open  space,  or  once  enjoying  the  refreshment  to  be  de- 
rived from  exercise  in  the  green  fields — an  unnatural  and  cruel  position, 
but  a  state  that  even  now  holds  true  of  great  numbers  in  all  our  large 
cities.    Whoever  would  desire  a  practical  illustration  of  the  necessity, 
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on  moral  "rounds,  of  the  recreative  measure  here  urged,  need  only  to 
visit  on  Sunday,  any  of  the  lanes,  courts,  and  alleys  of  every  large  town 
and 'they  will  there  find  quite  enough  of  the  scenes  already  described, 
as  well  as  the  "  bartering  of  fowls  and  dogs,  and  so  on,  not  to  speak 
of  juvenile  depravation  and  delinquency,  to  be  assured  of  the  necessity 
of  presenting  to  the  labouring  classes  some  inducement  to  other  and 

better  pastime.  .   v  . 

41.  The  complicated  injuries  caused  by  the  Lammas  tenures  in  Not- 
tingham, Coventry,  and  indeed  in  every  town  that  is  affected  by  them, 
are  such  as  to  demand  serious  legislative  interference.  A  privilege,  de- 
clared to  be  «  in  itself  nearly  valueless,"  but  which,  in  its  operation  gives 
rise  to  such  dens  of  misery  as  the  lanes,  courts,  and  alleys  of  Notting- 
ham-that  opposes  a  barrier  to  the  just  extension  of  a  town  m  any  direc- 
tion—demands  a  serious  re-consideration,  with  a  view  to  remove  the  sad 

abuses  arising  out  of  it.  '  'e 

The  manner  in  which  this  great  evil  has  been  sanctioned  from  gene- 
ration to  generation  would  of  itself  afford  sufficient  example  of  the 
neolect  and  inefficiency  of  the  existing  system  in  sanatory  affairs  Heie 
has  been  an  evil  of  the  first  magnitude  staring  the  authorities  in  the  jace 
for  ages  ;  and  yet,  so  far  as  I  know,  or  have  heard  no  one  .nd.v.dual 
has  ever  made  any  effort  or  appeal  against  it:  on  the  contrary  I  h a ve 
heard  of  many  stout  resolutions  to  resist  every  attempt  at  a  just  or  use 
ful  disposal  of  these  lands.  ,  ,  . 

But  whatever  plan  is  adopted,  and  whatever  measures  may  be  taken 
With  these  grounds,  there  can  be  no  doubt  that,  with  due  regard  to _  ex- 
istino-  right!,  the  throwing  them  'open,  and  the  g.vmg  access  to  hem 
for  building  'accommodation,  for  parks  and  exercising-grounds  would  go 
far-perhaps  further  than  any  single  measure  besides-towards  emptyi- 
ng the  courts,  lanes,  and  alleys  of  such  towns  as  Nott,ngb»m  and 
Coventry.  By  such  a  measure  the  poor  would  be  led  to  belie  e  tha 
rhelr  condition  is  considered  with  a  kindly  interest  by  the  fapMW 
ancl  in  every  sense,  moral  and  physical,  such  a  measure  would  produce 

th42e1  navfs'aid  nothing  directly  on  the  influence  of  morals  on  health 
-I  large  and  pervading0 subject-on  ^.J  prop «  to 

touch,  because  it  is  proved  by  every  day's  experience,  that,  ,n  the  a  ge 
majority  of  instances,  immorality  and  its  consequent  *M£<t^ «J 
results  of  physical  destitution  or  depression.     How  commonly  do  we 
find   hat  the  deep  and  protracted  distress  of  mind  winch  necessarily  a> 
colar ne  ao-1  avated  states  of  bodily  suffering,  produces  that  diseased 
Tc  ufn  and  re-°  ction-that  reciprocal  moral  and  p hysic  d.s  urbance- 
whieh,  sooner  or  later,  destroys  .he  balance  of  health.    J»  * % ><^** 
action' that  is  Icing  up  the  nervous  system  ol  ^^g*^* 
system  which,  from  its  highly  endowed  sensibility,  recene,  he  first  m 
press  of  everv  morbific  cause,  whether  acting  primarily  on  the  m  n d  or 
the  body     The  more  impressible  character  of  the  nervous  system  in 
folle  , "'rendered  less  apparent  by  the  passive  ^m^^J^ 
and  by  their  greater  power  of  ^^^^^^gigg 
mothers,  and  through  them  upon  their  oHspr.ng,  a  ma  s  ot  sufleniB 
.renter  even  than  that  which  afflicts  the  more  "gJ^JgEi** 
T  im  here  statin"-  important  circumstances  that  have  come  tar  e  y 
onaer  my  obsimtfo...  PI  have  no  desire  to  excite  useless  sympathy 
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It  is  proved  that,  by  lowering-  the  power  of  the  nervous  system,  the 
mind  is  broken  down  even  more  rapidly  than  the  body.  It  is  proved 
that  so  long-  as  the  physical  powers  are  depraved  and  depressed,  there 
can  he  no  hope  of  moral  improvement ;  and  these  facts,  open  to  the 
observation  of  all,  ought  to  be  sufficient.  There  is  one  other  general 
observation  I  would  here  offer  on  a  subject  bearing  powerfully  upon  the 
question  in  hand,  but  regarding  which  the  public  at  large  is  possessed 
of  hardly  any  information  :  I  refer  to  the  great  influence  of  diet  on  the 
moral  no  less  than  the  physical  condition  of  the  working  classes. 

That  an  ill  slate  of  the  general  habit — a  deterioration  of  all  the  func- 
tions of  the  body — and  a  susceptibility  to  the  impression  of  contagion,  as 
well  as  all  the  other  exciting  causes  of  disease — are  induced  by  a  scant, 
or  by  an  exclusively  vegetable  diet,  may  be  known  to  many.  But  what 
I  would  here  especially  call  to  notice  is,  that  the  moral  habits  of  action 
and  thought,  the  sentiments,  and  character,  are  seriously  involved  in 
the  present  system,  and  in  the  question  of  diet;  and  that  it  never  yet 
has  happened  that  men  living  in  the  manner  of  our  town  population, 
and  reared  almost  exclusive/y  on  vegetable  food,  have  been  other  than 
depraved  in  mind;  irregular  and  vicious  in  imagination,  in  proportion 
to  the  reduction  of  the  physical  powers;  irresolute;  and  incapable  of 
defending  themselves  from  insult  or  oppression. 

The  history  of  certain  countries,  and  of  different  religious  orders,  is 
demonstrative  in  proof;  and  I  fear  the  evidence  may  now  be  found  in 
various  of  our  cities  and  districts  in  England,  so  as  to  give  to  this  ques- 
tion a  national  importance:  indeed,  we  need  go  no  further  than  the 
statement  of  Sir  James  M'Grigor,  to  the  effect  that,  "of  men  reared  in 
large  towns,  about  47  per  cent."  of  the  army  recruits  are  "  medically 
rejected."* 


'The  following  questions  were  submitted  by  Mr.  J.  R.  Martin,  for  the  considera- 
tion and  reply  of  Sir  James  M'Grigor,  the  Director-General  of  the  Army  Medical 
Department ; — 

1st.  Referring  to  your  experience,  have  you  observed  any  marked  differences, 
and  what,  in  the  physical  and  moral  qualities  of  recruits  enlisted  in  towns  as 
compared  to  such  as  enlisted  in  the  agricultural  districts? 

2nd.  Are  there  any  differences  observed,  or  reported  upon,  as  to  the  moral  cha- 
racter and  physical  capability  for  foreign  service  of  the  two  classes  ? 

3rd.  Have  any  observations  or  reports  been  made  on  the  relative  duration  of 
service  of  the  two  classes — the  townsmen  and  the  agriculturists? 

4th.  What  proportions  per  cent,  out  of  the  two  classes  referred  to,  and  received 
as  recruits  by  the  recruiting-serjeants,  are  rejected  as  unfit  for  military 
service  ? 

5th.  Of  the  two  classes,  townsmen  and  countrymen,  what  proportion  per  cent, 
of  each  attain  to  forty  years  of  age  in  the  army  ? 


Rf plies  of  Sir  James  M'  Grigor. 

My  dear  Sir,  Army  Medical  Department,  22nd  December,  1843. 

With  reference  to  your  letter  of  the  10th  instant,  containing  certain  queries 
concerning  the  comparative  merits  of  the  recruits  raised  for  the  army  in  tuwus  and 
in  the  agricultural  districts,  I  beg  to  state  in  reply: — 

1st.  That  it  is  a  matter  of  every  day  experience  that  the  physical  and  moral 
qualities  of  the  country  recruits  are  of  a  much  higher  order  than  are  met  with  iu 
men  who  have  been  reared  in  large  towns. 

In  the  former,  the  bodily  and  constitutional  powers  are  in  general  much  greater 
than  in  the  latter.  There  is  much  less  proneness  to  disease  in  countrymen,  while  the 
power  of  withstanding  the  inroads  of  sickness  is  in  them  considerably  greater;  and 
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Tn  conclusion,  I  would  state  mv  conviction,  formed  on  the  experience 
acouired  in  my  recent  as  well  as  previous  investigations,  that  the  health 
of  the  population  is  materially  lowered,  and  the  duration  of  life,  espec. 
ally  among;  the  poorer  classes,  shortened,  by  the  existence  of  the 
numerous  and  complicated  evils  now  found  to  prevail  m  all  large  owns. 
The  result  of  my  inquiry  confirms  me  in  the  opinion  so  frequently  ex- 
pressed by  persons  with  whom  I  have  been  in  communicat.on  in  the 
several  districts,  that  such  causes  are,  many  of  them,  capable  of  removal 
under  the  existing  laws,  but  that  an  effectual  and  complete  remedy  can 
only  be  applied  by  an  alteration  and  amendment  of  the  laws.  


thev  are  far  more  capable  of  enduring  the  fatigues  ^^^^J^^S^ 

Who  have  followed  agricultural  pur.u.  s  are >  he  most  healthy,    ^or  ex    £ . 

lame  towns  about  47  per  cent.  T?mnrts  in  this  department  which  enable 

3rd  and  5th  There  ^^^"^^ZSL^don  being  grouped 
me  to  answer  Queries  3  and  5  .  the  two  classes  umae  the 
together  in  the  observations  having  reference  to  age  and  lenbin  or 
Army.  I  remain,  &c. 

.  CSiirnedl  J.  M'Griuor. 

To  J.  R.  Martin,  Esq..  Ognea; 

&c.  &c. 
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REPORT  on  the  CONDITION  of  the  CITY  o/YORK. 
By  James  Smith,  Esq.,  of  Deanston. 


Houses,  5958  ;  population,  47,779  ;  deaths,  2 -4  per  cent.  ;  excess 
in  number  of  deaths  in  1841,  160;  average  age  of  death,  35 
years  9  months  ;  average  age  of  death  of  adults,  56  years  9 
months;  proportion  of  deaths  under  5  years  to  total  deaths, 
31  "3  per  cent.  v 
The  city  of  York  is  situated  on  the  river  Ouse,  a  tidal  river.    The  chief 
portion  of  the  city  is  within  the  ancient  walls,  which  in  the  olden  time 
were  surrounded  by  a  fosse  of  considerable  extent.    The  older  and 
principal  part  of  the  city  stands  on  the  eastern  side  of  the  Ouse,  sloping 
from  the  river's  edge,  with  a  gentle  acclivity,  and  reaching  a  summit 
about  300  yards  from  the  river,  and  from  thence  gently  declining  again 
into  the  general  flat  of  the  valley.    The  Foss,  a  small  river  coming  from 
the  east,=and  intersecting  this  division  of  the  city,  joins  the  Ouse  by  a 
lock,  which  has  the  effect  of  obstructing  the  natural  flow  of  the  stream, 
renders  the  river  in  a  great  degree  stagnant,  and  causes  the  floods  to 
inundate  a  considerable  extent  of  the  site  of  the  city  in  that  quarter. 
The  flow  of  the  stream  of  the  Ouse  itself  is  obstructed  by  a  weir,  placed 
across  for  navigation  purposes,  about  five  miles  below  the  city.  The 
waters  of  the  Ouse  overflow  a  portion  of  the  site,  near  the  margin  on 
both  sides,  causing  great  loss,  distress,  and  ill  health  to  the  inhabitants  of 
the  region.    The  city  seems  to  have  been  placed  in  an  extensive  marsh, 
probably  for  defence"  in  the  olden  times.    The  walls  still  remain  of  the 
original  height,  and  so  far  shelter  the  city  from  the  winds  which  blow 
towards  the  city  over  an  extensive  plain  on  all  sides.    But  in  calm 
weather  they  to  a  certain  extent  obstruct  the  ventilation  ;  and  it  is  found 
that  the  streets  and  courts  immediately  under  the  walls  are  the  least 
healthy. 

The  ancient  fosse  at  the  external  base  of  the  walls  has  been  tor 
many  years  filled  up,  and  the  soil  has  been  partially  underdrained. 
I  perceived,  however,  that  the  .escape  of  the  water  in  rainy  periods 
is  but  slow,  and  towards  the  west  the  ditch  has  been  less  perfectly  filled 
and  drained,  so  that  water  stands  over  part  of  the  surface  at  all  times, 
and  a  mass  of  rushes  indicates  the  presence  of  much  under-water. 

The  streets  are  narrow,  in  many  places  curving  and  irregular,  and 
the  lateral  streets  and  lanes  are  very  narrow  and  ill  ventilated.  An 
important  improvement  was  effected  some  years  ago  by  opening  out  a 
roomy  market-place  in  the  middle  of  this  division  of  the  city;  still  there 
remains  a  great  mass  of  very  confined  streets  and  courts.  The  chief 
Slaughterhouses  are  in  the  very  middle  of  this  division,  and  a  more 
confined  and  filthy  locality  I  have  never  seen.  There  is  no  means  of 
thorough  cleansing  the  back  premises,  and  the  consequence  is,  a  constant 


136  York — Sewerage. 

unwholesome  atmosphere  all  around.    The  division  of  the  city  on  the 
western  side  is  far  less  extensive,  with  narrow  and  confined  streets,  and 
many  very  damp  and  filthy  alleys  and  courts.    In  the  southern  corner 
of  this  division  is  the  locality  where  the  plague  and  other  pestilences 
of  former  ages  generally  made  their  first  appearance:  here  also  the 
cholera  first  appeared  in  1832  ;  and  at  the  present  day  fever  is  seldom 
absent.    But  for  a  more  elaborate  and  scientific  account  of  all  matters 
relative  to  the  sanatory  condition  of  York  in  past  ages  and  in  the  present 
time,  I  refer  with  peculiar  satisfaction  to  the  very  able  Report  by  Dr. 
Laycock,  given  in  the  Appendix  to  the  First  Report.    The  Report  of 
Dr!  Laycock,  besides  displaying  much  erudition,  science,  and  industry, 
furnishes  a  long  series  of  sanatory  statistics,  embracing  irresistible 
proof's  of  the  progress  of  the  sanatory  condition  of  the  population  of  the 
city,  as  the  drainage  of  its  site,  and  of  the  surrounding  country  proceeded, 
accompanied  by  better  cleansing,  and,  I  have  no  doubt,  a  better  system 
of  diet.    This  Report  furnishes,  also,  from  an  ancient  and  aristocratic 
city,  a  view  of  the  generally  careless  and  inefficient  workings  of  the 
public  authorities  during  a  long  period  of  time,  and  shows  that  on  several 
occasions,  when  disease  became  excessive,  and  the  men  in  power  and 
the  better  classes  in  general  became  alarmed  for  their  own  safety,  they 
o-ave  some  attention  to  the  undrained  and  filthy  condition  of  the  localities 
and  abodes  of  the  lower  classes,  and  made  some  temporary  efforts  to 
remove  the  evils ;  but  that  no  sooner  had  the  impressive  period  of 
danger  passed  over  than  the  drainage  and  cleansing  were  neglected  as 
before  ;  that  not  only  were  the  old  places  left  in  their  former  condition, 
but  even  where  new  dwellings  were  from  time  to  time  constructed, 
no  measures  appear  to  have  been  taken  to  erect  them  on  higher  and 
drier  sites,  or  to  prevent  the  recurrence  of  former  evils  by  systematic 
drainage  and  cleansing.    The  general  progress  of  improvement  in  the 
country  has  induced  a  rather  better  structure  of  houses  for  the  working- 
classes:  they  are  still,  however,  defective;  and  the  sewerage  and  the 
arrangements  for  dungsteads  and  privies  are  pretty  much  in  the  same 
state  they  seem  to  have  been  in  100  years  ago. 

York  has  not  for  many  years  been  much  extended— at  all  events  in 
no  ratio  to  the  extension  of  most  of  the  manufacturing  towns  ;  yet  its 
slow  increase  does  not  seem  in  any  degree  to  have  led  or  enabled  the 
authorities  to  give  attention  to  the  improvement  of  the  condition  of  the 
streets,  courts,  and  dwellings  of  the  poorer  classes.  From  the  statements 
in  the  Report  of  Dr.  Laycock  (which  is  the  Report  assented  to  by  the 
best-informed  local  officers),  as  well  as  from  my  own  observations  when 
I  perambulated  the  city,  and  inquired  into  the  sate  of  the  sewerage,  it 
appears  that  the  general  main  sewerage  is  imperfect ;  and  as  to  court 
and  bouse  drainage,  there  is  none  except  in  connexion  with  some  of  the 
houses  of  the  better  classes. 

The  aspect  of  York,  as  seen  in  the  principal  streets,  is  tidy  and 
pleasing,  and  the  streets,  though  narrow,  are  well  kept ;  not  so,  however, 
the  more  retired  and  densely  crowded  parts,  which  have  the  same  damp 
and  filthy  character  as  in  all  the  other  towns. 

The  supply  of  water  is  defective  in  quantity  and  in  quality,  lue 
supply  is  not  constantly  on  ;  branches  are  not  carried  into  every  dwelling ; 
and  the  water  being  pumped  directly  from  the  river,  is,  in  periods  o 
flood,  verv  brown  and  muddy,  with  an  earthy  taste ;  nor  is  the  altitudinal 
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pressure  sufficient  for  extinguishing  fires  in  the  higher  houses,  or  for 

cleansine,'  purposes. 

The  smoke  nuisance  is  not  very  great  at  York,  though  some  steam- 
engines  erected  of  late  years  on  the  west  bank  of  the  river  have  been 
complained  of.  None  of  the  furnaces,  so  far  as  I  could  learn,  have 
arrangements  for  consuming  the  smoke,  and  the  chimneys  are  lower 
in  height  than  steam-engine  chimneys  generally  are  in  other  towns 
whereby  the  smoke  is  thrown  more  upon  the  houses  in  their  immediate 

neighbourhood.  .  ,  . 

There  is  a  nuisance  of  considerable  extent  arising  from  large  depots 
of  dung,  chiefly  on  the  margin  of  the  Fosse.  These  dung-heaps  belong 
to  "muck-merchants,"  who  there  mix  the  various  qualities  of 
matter  collected;  and  which  are  permitted  to  ferment,  in  order  to 
improve  their  appearance  for  sale.  All  around  those  heaps  are  pools 
of  stagnant  filthy  water,  and  a  most  noxious  effluvium  is  constantly 
emanating  from  an  extensive  surface.  , 

The  extensive  vale  in  which  York  is  situated  is  generally  of  an  alluvial 
clay  subsoil,  the  thorough  under-draining  of  which  has  as  yet  made  but 
little  process.    The  original  swampy  character  has  in  a  great  measure 
been  removed  by  the  surface-drainage  usually  accompanying  cultivation  ; 
but  that  complete  and  uniform  dryness  of  the  soil  which  follows  thorough 
draining  properly  executed  does  not  at  present  exist  to  any  extent.  Much 
of  the  land  is  flooded  in  periods  of  heavy  rain,  and  misty  vapours  are 
seen  hanging  over  the  fields  after  much  rain.    Independent  of  the 
mischief  to  health  caused  by  an  atmosphere  loaded  with  damp,  there  is 
a  great  amount  of  heat  carried  off  from  undrained  land  by  the  invisible 
evaporation  which  is  constantly  going  on,  and  the  heat  of  the  sun  is 
absorbed  for  hours  anddavs  by  the  evaporation  of  the  water  retained  on 
a  portion  of  the  surface.    The  extent  of  open  ditches  necessary  for  the 
ordinary  surface-drainage  retains  a  large  amount  of  stagnant  water, 
which  more  or  less  loads  the  atmosphere  with  vapour,  frequently  of  a 
miasmatic  character,  whereby  diseases  of  various  types  are  engendered 
and  promoted.  In  some  of  the  flat  clay  districts  of  Scotland,  fever,  agues, 
and  rheumatism  prevailed  much  before  the  introduction  of  thorough- 
draining,  where  open  ditches  and  surface  furrows  were  rife  ;  but  since 
thorough  under-drainage  has  been  introduced,  and  the  ditches  or  main 
levels  have  been  laid  with  conduits,  and  covered  over,  the  inhabitants 
of  those  regions  are  full  as  healthy  as  thoseon  the  dry  mountain-side.  In 
the  formercondition  of  the  drainage,  these  regions  were  in  the  autumnal 
months  often  covered  for  some  hours  with  a  dense  fog,  whereas,  in 
their  present  condition,  fog  is  never  seen  there  when  it  does  not  generally 
prevail  in  other  places.    The  profits  to  be  derived  by  agriculturists  from 
thorough  drainage  will  induce  in  clue  time  its  universal  adoption;  and 
there  is  no  estimating  the  extent  of  the  beneficial  effects  it  will  produce 
in  the  improvement  of  the  general  climate  of  the  country,  the  effects  of 
which  will  be  equally  felt  in  large  towns  and  populous  districts,  if  not 
counteracted  by  imperfect  drainage  and  sewerage,  and  by  a  filthy 
condition  of  the  immediate  locality  of  the  towns  themselves. 


138 


Hull. 


REPORT  on  the  CONDITION  of  the  TOWN  o/KINGSTON- 

UPON-HULL. 

By  James  Smith,  Esq.,  of  Deanston. 


Houses,  8136;  population,  41,130;*  excess  in  number  of  deaths 
in  1841,  449 ;  average  age  of  all  who  died,  28  years  ;  of  adults, 
52  years  5  months ;  proportion  of  deaths  under  5  years  to  total 
deaths,  42*8  per  cent. 
The  town  of  Hull  is  situated  at  the  confluence  of  the  rivers  Hull  and 
Humber  in  the  East  Riding  of  Yorkshire.    The  site  is  upon  a  nearly 
flat  surface  of  ground,  a  similar  feature  of  surface  extending  for  a  distance 
of  at  least  10  miles  to  the  eastward  and  north.    The  soil  and  subsoil 
are  of  a  strong  alluvial  clay  of  considerable  depth,  resting  upon  the 
chalk  formation.    The  general  surface  is  about  six  feet  above  high 
water-mark  of  spring  tides,  the  spring  tides  rising  from  low  water  to 
a  height  of  about  18  feet. 

The  river  Humber  stretches  along  the  west-by-south  side  of  the 
town,  and  the  distance  across  to  the  opposite  flat  land  of  Lincolnshire  . 
is  above  a  mile.    The  Hull  is  a  small  river,  coming  from  the  flat  country 
to  the  eastward,  and  approaches  the  Humber  towards  its  junction, 
nearly  at  a  right  angle,  passing  through  the  southern  section  of  the  town. 
The  Humber  falls  into  the  open  sea  of  the  German  Ocean  about  16 
miles  to  the  eastward.    The  town  is  unsheltered  from  the  winds  on  all 
sides.    Hull  is  a  seaport  of  considerable  antiquity,  and  there  are  ex- 
tensive docks  in  the  interior  of  the  town  from  which  there  is  a  lockage 
into  the  Humber.    As  in  most  old  towns,  the  streets  are  somewhat 
irregular,  crooked,  and  narrow.    The  houses  in  the  principal  streets  are 
high,  having  in  general  from  four  to  five  flats.    Many  narrow  alleys  cross 
from' one  street  to  another  through  the  blocks  of  building,  and  those 
generally  enter  from  the  streets  through  closely-covered  ways.  Many 
of  these  alleys  lead  to  and  in  some  cases  through  small  courts  in  which 
better  classes  of  people  reside,  such  as  the  families  of  the  masters  of  the 
smaller  vessels,  and  the  mates  of  the  larger;  and  it  is  remarkable  that 
in  those  courts  enclosed  on  all  sides  by  large  blocks  of  tall  houses,  and 
accessible  only  by  long,  narrow,  and  in  most  cases  filthy  alleys,  yet, 
having  a  well-flagged  surface,  and  being  kept  very  clean  by  scrubbing 
and  washing,  the  inhabitants  are  in  general  remarkably  healthy  and  fresh 
lookino-.    It  is  very  pleasing,  after  having  passed  through  a  long,  narrow 
and  filthy  passage  to  find  yourself  all  at  once  in  a  court  of  from  20 
to  40  feet  square,  or  oblong,  with  a  paved  area  washed  as  clean  as  the 
deck  of  a  ship.   The  doors  and  windows  of  the  dwellings  are  all  as  tidy 
as  possible,  and  the  windows  have  all  clean  muslin  screens.  In  these  lo- 
calities the  people  are  intelligent,  cheerful,  and  civil. 

The  principal  streets  have  covered  sewers  of  considerable  dimensions 
under  the  middle  of  the  way,  which  discharge  into  the  Humber  and  the 
Hull.    The  tidal  water  flowing  into  the  sewers  causes  considerable 

*  This  is  the  amount  of  population  in  the  Superintendent  Registrar's  district 
which  comprises  nearly  the  whole  of  the  town  of  Hull,  and  upon  which  the  rate  of 
mortality  is  calculated.    The  Borough  contains  65,6/  0  inhabitants. 
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obstruction  to  the  free  flow  of  the  sewer  water,  promoting  deposits  of 
the  grosser  matter  held  in  suspension  ;  but  it  has  been  arranged  that 
water  can  be  made  to  flow  into  some  of  the  sewers  from  the  docks  with 
considerable  force  at  low  water,  and,  this  being  regularly  applied  at 
intervals,  those  sewers  are  kept  in  good  condition. 

The  surface  and  sewerage  water  is  in  general  conducted  towards  the 
sewers  in  open  channels,  and  these  channels  in  most  cases  have  a 
tardily  flowing  stream  of  dirty  water  and  filth  exhaling  most  offensive 
and  noxious  gases.  During  high-water  of  spring  tides  the  water 
pervades  the  whole  of  the  sewers  and  drives  the  foul  air  from  the  area 
of  the  sewers  into  the  atmosphere  of  the  streets  through  the  open 
o-ully-holes  which  are  placed  at  intervals  to  admit  the  water  from  the 
surface.  These  constant  communications  from  the  sewers  to  the  surface 
of  the  streets,  permitting  a  stream  of  unwholesome  emanations  from 
the  putrid  matter  in  the  sewers  to  flow  into  the  atmosphere,  which, 
mixing  with  the  air  breathed  by  the  inhabitants,  greatly  deteriorates 

their  general  health. 

The  surfaces  of  the  principal  streets  are  paved  with  whinstone  or 
o-ranite  blocks  and  with  boulders,  and  are  tolerably  smooth  and  even,  but 
still  there  are  inequalities  and  hollows  from  neglect  of  the  sunken  and 
worn  stones  which  hold  pools  of  water  in  wet  weather.  The  foot-ways 
are  mostly  flagged,  and  are  tolerably  smooth.  In  many  of  the  streets, 
however/there  are  no  foot-ways,  and  the  open  channels  of  the  streets 
run  alono-  by  the  walls  of  the  houses.  Many  of  the  old  cross  streets  are 
without  s°ewers  or  under-drainage  of  any  kind,  the  filthy  water  flowing 
or  beino-  too  often  stagnant  in  open  channels.  In  many  of  the  more 
recentlv^formed  streets  there  is  neither  sewerage,  paving,  nor  macadam- 
izing of  any  sort;  the  whole  surface  is  broken  and  rough,  retaining  the 
water  that  falls  from  the  clouds,  which  becomes  putrid,  and  the 
nuisance  is  in  many  cases  greatly  aggravated  by  the  slop-water  and 
filth  thrown  from  the  doors  and  windows  of  the  houses. 

There  are  many  vacant  spaces  of  ground  remaining  to  be  built  upon, 
which  are  left  in  a  totally  neglected  state.    The  surface  is  in  general 
low  and  full  of  hollows  retaining  water;  and  all  sorts  of  rubbish  and 
filth  are  from  time  to  time  thrown  down  promiscuously,  without  any 
regard  to  evenness  of  surface  ;  nor  are  any  of  these  spaces  under-drained, 
so" that   from  the  tenacious  nature  of  the  soil,  every  drop  of  water  is 
retained  upon  the  surface.  The  greatest  nuisance  to  which  Hull  is  subject 
is  that  arising  from  a  great  extent  of  open  ditches  which  surround  the 
town  and  cross  through  several  sections  of  it,  receiving  the  sewage  water 
from  many  localities,  and  containing  at  all  times  a  mass  of  filth,  decom- 
posing- and  emitting  bad  smells  and  noxious  gases.    These  ditches 
have  hitherto  been  perpetuated  in  a  great  measure  from  the  circumstance 
of  the  division  of  the  site  of  the  town  into  different  districts,  and 
these  beino-  under  different  authorities  as  regards  the  drainage  and 
sewerage  one  of  the  authorities  refusing,  to  all  the  others,  liberty  to 
carrv  these  channels  for  sewage  through  their  territory,  although  it  is 
in  the  best  direction  for  fall.    Typhus  fever  and,  in  some  cases,  ague 
are  more  frequent  in  dwellings  near  the  margin  of  those  open  sewers 
than  anywhere  else  in  the  town.    The  drainage  of  the  agricultural 
country  on  the  north  and  east  of  Hull  is  but  indifferent.    The  great 
levels  for  currving  off  the  collected  surface-water  are  by  no  means  well 


140  Hull — System  of  Removing  Refuse. 


arranged,  and  they  are  kept  in  very  bad  condition.  The  thorough 
drainage  of  the  general  surface  for  agricultural  purposes  has  been  as  yet 
but  very  partially  accomplished,  and  the  consequence  is  that  there  is 
a  very  extensive  exhalation  during  wet  periods,  and  for  some  time 
after,  which  must  be  more  or  less  hurtful  to  health.  Such  drainage 
is  not  of  course  immediately  under  the  control  of  the  town  authorities, 
but  they  might  use  their  influence  in  inducing  the  owners  and  occu- 
piers to  drain.  The  great  benefits  and  profits,  however,  to  be  derived 
from  thorough  draining  for  agricultural  purposes,  are  now  becoming  so 
generally  known  and  appreciated  that  the  parties  for  their  own  interest 
will  most  likely  within  a  few  years  have  the  whole  drained. 

Another  very  marked  and  extensive  nuisance  in  the  town  of  Hull 
arises  from  the  accumulation  of  the  dung  and  filth  taken  from  the 
dwellings  in  the  town  which  is  mixed  and  assorted,  and  laid  up  in 
dep6ts  within  the  precincts  of  the  town.    The  dung  thus  laid  up  often 
remains  there  for  some  time  in  the  hands  of  the  muck-merchants  before 
being  sent,  oft'  to  the  farmers.    Hull  is  known  to  be  remarkable  for 
having  the  greater  part  of  the  refuse  and  filth  of  the  town  carried  off 
from  °the  dwellings  regularly,  with  the  exception  of  that  which  is  kept 
in  private  yards,"  each  privy  and  ash-bin  being  cleaned  every  second 
day  at  furthest,  and  all  except  private  ones  twice  a-week.    Upwards  of 
400  people,  including  assistants,  make  their  living  by  gathering  muck 
from  privies  and  ash-bins.    Each  muck-gatherer  has  an  assistant,  and 
in  some  instances  a  couple  of  boys :  they  go  with  a  cart  drawn  by  a 
small  horse  or  donkey.    The  cart  proceeds  along  the  street  slopping 
at  the  entrances  to  alleys  and  courts,  the  dung-gatherer  with  his 
assistants  having  a  basket  or  bucket  into  which  they  put  the  ashes, 
vegetables,  and  other  refuse,  and  the  night-soil  which  they  take  from 
small  ash-bins,  most  commonly  situated  under  a  privy-seat,  so  that  the 
urine  and  the  moisture  of  the  night-soil  are  absorbed  by  the  ashes, 
and  the  whole  becomes  a  mass  of  good  consistency,  the  moisture  pre- 
venting the  ashes  from  blowing  away,  whilst  the  ashes  prevent  the 
moisture  from  running.    These  bins  in  general  have  a  bottom  of  flag 
or  smooth  firm  earth,  so  that  with  a  broad  shovel  the  whole  of  the 
matter  is  easily  cleaned  up:  the  bucket  is  then  carried  to  the  cart  and 
emptied  into  it,  and  another  filling  is  gone  for.    The  time  during  which 
the  muck-gatherers  are  permitted  to  work  is  from  five  in  the  morning 
till  eisrht;  and  during  that  time  they  carry,  on  an  average,  230  buckets, 
150  filling  a  cart,  making  10  cwt.  of  muck.    This  each  carries  to  his 
private  yard,  generally  situated  in  the  outskirts  of  the  town,  though 
sometimes  in  the  interior.   There  the  muck-gatherer  assorts  and  mixes 
the  dung  to  suit  his  customers,  and  disposes  of  it  as  soon  as  he  can  to 
some  farmer  or  to  some  large  muck-merchant  or  agent,  who  ships  it 
for  Lincolnshire  or  for  some  other  farming  district  to  which  it  can  be 
water-borne.   The  price  got.  for  the  prepared  dung  is  about  35.  per  ton, 
which  affords  the  gatherer  about  14*.  per  week,  after  paying  for  his 
assistants  and  horn-.  Taking  the  wages  of  the  muck-gatherers  with  the 
wanes  of  the  assistants,  and  the  cost  of  carting,  &c.  at  12*.  per  week 
for°400    there  will  appear  a  weekly  cost  of  240/.,  being  annually 
12,480/.'   In  some  cases,  by  agreement  with  the  householders  the 
soil  is  permitted  to  remain  for  two  or  three  weeks.    A  very  low  grade 
of  muck-gatherers  called  "snatchers"  go  about  during  the  night  or 
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at  very  early  hours  and  carry  off  occasionally  such  as  has  been  left 
over.    Thus  a  corrective  is  kept  up  to  push  the  regular  muck-gatherers 

to  tlo  their  duty.  .  , 

The  oeneral  taking  away  of  the  ashes,  privy-matter,  and  house-refuse 
frequently  diminishes  in  a  considerable  degree  the  amount  of  hlth  and 
decaying  matter  usually  found  in  every  corner  of  large  towns;  still  in 
many  parts  of  Hull  are  to  be  found  some  very  filthy  courts  and  alleys. 

Must  of  the  slaughtering-houses  are  in  the  midst  of  the  town  in  a 
lono-  narrow  alley  passing  from  the  main  street  to  a  parallel  street  at  a 
considerable  distance.  Those  slaughtering-places  are  very  conhned, 
and  oenerally  have  a  muck-yard  attached,  which  is  filled  with  the 
oltal  dun°-,  and  blood,  taken  from  the  animals,  and  most  offensive 
effluvia  are  constantly  flowing  from  the  putrifying  masses;  the  bloody 
matter,  moreover,  flows  in  streams  along  the  open  channels  towards 
the  covered  sewers  in  the  streets.    Cows  and  pigs  are  kept  in  many 

Pl  The  scaveno-ino-  of  the  streets  is  under  the  superintendence  of  the 
Surveyor  to  the  My  ton  Commissioners,  and  the  Surveyor  to  the  Scul- 
coats  Commissioners,  and  is  upon  the  whole  done  well  to  the  usual 
extent  in  such  towns,  but  is  far  from  reaching  that  state  of  cleanliness 
which  is  attainable  and  which  is  essential  ior  the  health  and  comfort  of 

the  inhabitants.  , 

The  police  force  in  Hull  is  in  a  very  efficient  state ;  but  they  have 
no  power  to  enforce  the  removal  of  many  of  the  nuisances,  and  there  is, 
in  consequence,  no  thorough  supervision  of  such  matters  by  the  police. 

Most  of  the  houses  occupied  by  the  lower  classes  in  Hull  are  of  the 
same  description  as  those  similarly  occupied  in  all  old  towns,  namely, 
the  houses  not  occupied  by  a  higher  class  in  former  times,  with  some 
modern  erections  built  in  some  vacant  spaces  previously  occupied. 
In  the  arrangement  of  these,  little  attention  has  been  paid  to  the  health 
and  comfort  of  the  inhabitants.  There  are  no  cellar  dwellings  m  Hull, 
the  rise  of  the  tide  so  near  to  the  level  of  the  general  surface  of  the 
streets  preventing  their  adoption. 

A  better  class  of  cottages  have  of  late  been  erected  in  some  places  in 
which  more  attention  has  been  paid  to  the  important  points.  The  most 
recent  and  most  improved  are  let  off  in  oblong  courts  open  at  one  end  to 
the  street  and  o-enerally  closed  at  the  other  by  a  wall,  and  m  some  cases  a 
dwelling    These  courts  are  from  18  to  20  feet  wide,  well  flagged  on 
the  surface  with  a  fall  towards  the  centre,  where  there  is  a  covered 
sewer  to  receive  all  the  surface  and  slop-water  through  openings  grated 
over  or  covered  with  a  stone  perforated  with  many  small  holes.  A 
row  of  stand-pipes  for  supplying  water  is  arranged  along  the  middle 
of  the  court.    No  carts  are  permitted  to  come  into  these  courts.    1  he 
dwellings  are  arranged  on  each  side,  have  a  living-room  below  of 
from  14  to  15  feet  square,  with  a  little  scullery  in  one  corner  at  the 
back  and  a  very  small  back  court  in  which  there  is  a  privy  fitted  to 
receive  the  ashes,  &c,   which  are    removed  daily  by  the  muck- 
gatherers:  up-stairs  are  two  small  bed-rooms.    Those  houses  are 
occupied  by  artisans  and  the  better  class  of  labourers.    The  buildings 
are  of  brick  with  slated  roofs  :  the  floors  of  the  living-rooms  are 
flawed,  and  there  are  no  under-cellars.    Some  houses  of  the  better 
class  lately  built  have  close  sewers  from  each  dwelling  communicating 


142  Hull — Schools — Supply  of  Water — Baths. 


with  a  main  sewer,  but  still  having  to  discharge  the  water  from  the 
main  sewer  into  one  of  the  open  ditches  formerly  mentioned.  There  is  a 
lack  of  fall,  and  the  filth  is  accumulating  fast  in  the  sewers  without  any 
means  of  clearing  it  out  by  water.  The  sewers  will  have  to  be  opened, 
and  the  mud  must  be  taken  out  with  buckets  at  great  expense,  and  with 
much  annoyance  to  the  neighbourhood  during  the  operation.  I  was 
informed  by  medical  men,  that  fever  frequently  followed  in  the  neigh- 
bourhood the  opening  of  such  sewers. 

The  prison  situated  in  Sculcoats  was  most  unhealthy  until  a  proper 
sewerage  was  introduced,  and  trapped  water-closets  were  adopted  :  now 
fevers  are  of  rare  occurrence. 

The  schools,  of  which  there  are  several,  seemed  very  well  conducted, 
and  are  generally  ventilated  to  a  considerable  extent,  though  not  so 
Sculpletely  as  is  desirable ;  at  one  poor-house  school  in  the  parish  of 
comcoats,  I  found  the  rooms  low  and  ill  ventilated,  the  play-courts  for 
the  children  undrained  and  full  of  water,  and  the  privies  in  a  very  filthy 
state  ;  and  I  learned  that  the  boys  were  obliged  to  clean  them  out  occa- 
sionally.   There  was  evidently  a  great  want  of  supervision. 

The  supply  of  water  is  deficient;  but  an  Act  has  just  been  obtained 
for  procuring  a  greater  supply :  much  contention  has  existed  between  two 
parties  in  the  attaining  of  the  Act,  the  one  contending  for  having  the 
water  from  one  source  and  the  other  from  another.  It  is  now  believed 
by  persons  competent  to  judge  that  the  source  whence  the  water  is 
being  procured  will  afford  water  of  a  good  quality,  and  there  will  be  no 
difficulty  in  carrying  the  water  into  every  house,  and  in  keeping  a  con- 
stant supply  at  high  pressure. 

The  evils  arising  from  want  of  powers  and  from  the  want  of  a  full 
and  steady  exercise  of  the  existing  powers,  are  obvious  in  Hull,  as 
in  other  places;  and  the  multiplication  of  surveyors  and  other  officers 
causes  trouble  in  carrying  on  the  ordinary  business,  as  well  as  in 
preventing  improvements;  and  the  expense  is  high,  whilst  the  service  is 
inefficient. 

Connected  with  Hull  there  is  an  instance  of  the  practicability  and  of 
the  advantages  of  consolidating  the  collection  of  rates,  as  given  in  the 
evidence  of  Mr.  Fox,  printed  in  the  First  Report. 

There  are  public  subscription-baths  in  Hull,  which  are  much  fre- 
quented by  the  middle  classes  ;  and  also,  on  Saturdays  and  Sundays,  to 
a  considerable  extent  by  the  lower  classes. 

Large  cotton  works  were  erected  in  Hull  some  years  ago,  which 
give  employment  to  a  portion  of  the  young  population,  and  especially 
To  females  of  all  ages.  The  works  seemed  well  regulated,  and  are 
heated  and  ventilated  in  the  usual  manner  followed  in  cotton  factories, 
but  by  no  means  so  complete  in  this  respect  as  is  desirable. 

A  few  rows  of  cottages  have  been  built  at  a  little  distance  for  the  ac- 
commodation of  a  portion  of  the  people.  These  cottages  are  not  very 
well  arranged,  and  are  very  untidily  kept  with  the  exception  of  a  few 
dwellings.  The  ash-pits  and  privies  are  too  much  intermixed  with  the 
dwellings.    The  situation  low,  and  damp,  and  badly  drained. 

Hull?  upon  the  whole,  as  a  seaport  town,  is  respectable  as  to  cleanli- 
ness, yet  far  from  the  desirable  standard. 
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REPORT  on  the  CONDITION  of  the  TOWN  of  HUDDERS- 

FIELD. 

By  James  Smith,  Esq.,  of  Deanston. 


Houses,  4873 ;  population,  24,000  ;  excess  in  number  of  deaths 
in  1S41,  266  ;  average  a?e  of  all  who  died,  27  years  3  months ; 
average  age  of  adults  who  died,  52  years  5  mouths  ;  proportion 
of  infant  deaths  under  5  years  to  total  deaths,  40-3  per  cent. 

The  town  of  Huddersfield,  in  the  West  Riding  of  Yorkshire,  is  situated 
on  a  bank  of  land,  rising  from  the  valley  of  the  river  Colne  :  only  a 
small  portion  of  the  town  reaches  so  low  as  the  river.  The  middle  of 
the  town  is  about  150  feet  above  the  level  of  the  river;  the  upper  part 
about  200  feet.  The  aspect  is  towards  the  south  and  west.  The  sur- 
rounding country  consists  of  valleys  and  rising  grounds  ;  and  on  the  east 
and  north-east,  the  surface  rises  rapidly  to  a  considerable  altitude  above 
the  town.  The  rocky  formation  is  chiefly  gritstone  and  freestone,  of  the 
coal  formation,  covered,  in  some  places,  to  a  considerable  depth,  wilh  a 
bed  of  tenacious  clay ;  so  that,  so  far  as  regards  the  drainage  of  the 
o-eneral  surface,  it  may  be  considered  impervious.  The  surface  of  the 
surrounding  country  is  in  an  undrained  condition,  at  all  events  not 
thoroughlySdrained,  and  therefore  may  be  considered  to  retain  upon 
the  surface  much  of  the  water  falling  in  the  shape  of  rain,  thereby 
causing  chilling  exhalations  and  fogs :  nevertheless,  from  the  sloping 
nature'of  the  surface,  the  bulk  of  the  water  flows  rapidly  off,  whilst  the 
prevailing  and  most  salubrious  winds  are  freely  admitted,  and  thereby, 
so  far,  the  situation  of  the  town  is  favourable  to  a  healthy  condition  of 
the  inhabitants.  . 

This  town  is  peculiarly  situated,  as  regards  some  parts  of  its  local 
government.  The  whole  of  the  land  on  which  the  town  stands  be- 
Fonged  to  the  late  Sir  John  Ramsden,  and  now  belongs  to  his  son,  a 
minor  ;  under  the  guardianship  of  trustees  appointed  by  his  father,  the 
whole  power  of  arranging  the  streets  of  the  town  is  retained  for  the  pro- 
prietor. The  late  Sir  John  Ramsden  did  much  for  the  ample  width 
and  proper  arrangement  of  the  streets ;  and,  upon  the  whole,  they  are 
well  arranged)  of  ample  width,  well  paved,  or  macadamized.  The 
main  sewerage  has  been  attended  to.  At  the  time  of  the  cholera,  the 
trustees  agreed  with  the  inhabitants  that  a  sewer  should  be  provided 
in  every  street;  but  owing  to  some  misunderstanding  betwixt  the 
parties  and  the  Board  of  Surveyors,  the  plan  was  not  carried  out. 

The  greater  part  of  the  town  is  of  recent  origin,  and  almost  the  whole 
of  the  houses  have  been  erected  on  the  sufferance  of  the  lord  of  the 
manor,  and  without  any  agreement  or  lease,  the  parties  building  rely- 
ing upon  the  honour  of  the  family  of  the  superior.  In  a  few  instances, 
proprietors  of  house  property  have  had  their  premises  taken  possession 
of  by  Sir  John  Ramsden,  for  purposes  of  local  improvement ;  but,  in 
every  case,  a  fair  equivalent  has  been  paid.  Such  want  of  tenure  facili- 
tates the  progress  of  improvement,  when  under  the  care  of  a  wise,  enter 


144  Cleansing  Streets  with  Water. 

prising,  and  honourable  proprietor,  but  is  liable  to  many  objections, 
and  could  not  be  maintained  in  large  communities.  The  management 
of  the  affairs  of  the  community  of  HuddersfieW  is  committed  lo  a  Board 
of  Guardians  and  a  Board  of  Surveyors,  elected  by  the  rate-payers. 

There  are  in  Huddersfield  many  unpaved  streets,  many  without 
sewers,  and  a  considerable  extent  of  damp  and  filth  in  the  streets,  courts, 
and  alleys ;  and,  in  such  localities,  fevers,  and  a  lower  tone  of  general 
health  prevail. 

The  private  courts  are  considered  to  be  beyond  the  jurisdiction  of  the 
authorities,  and  the  cognizance  of  the  police ;  and,  although  in  many 
places  crowded  with  pigsties,  filthy  and  extensive  dunghills,  and  open 
privies,  they  are  permitted  to  remain  a  nuisance  to  the  neighbourhood, 
and  excessively  injurious  to  the  health  and  comfort  of  the  inhabitants 
themselves ;  and,  although  each  individual  complains  of  the  nuisance 
caused  by  his  neighbour,  he  refuses  to  remove  the  nuisance  caused  by 
himself.  Efforts  are  now  making  by  the  Board  of  Surveyors  to  ex- 
tend the  sewerage,  and  what  is  going  forward  is  well  executed,  struc- 
turally;  but,  from  the  want  of  sufficient  fall  in  some  of  the  cross  streets, 
there  will  be  a  tendency  to  sludge  up  with  mud;  and  no  means  are 
provided  for  directing,  from  time  to  time,  a  sufficient  current  of  water 
through  the  sewers  to  clear  them  out.  The  sewers  are  here  deeply 
laid,  and  are  cut  partly  in  the  rock,  partly  in  stiff  clay.  The  depth  has 
had  great  effect  in  laying  dry  some  low-set  houses  and  cellar-dwellings, 
at  a  considerable  distance  from  the  drains,  which  were  formerly  either 
damp  or  subject  to  flowings  of  water  over  their  floors.  This  shows 
the  great  efficiency  of  deep  under-draining  in  rendering  dry  the  sites  of 
houses. 

The  streets  and  roads  of  Huddersfield  that  are  fully  formed  are 
paved  with  gritstone  blocks,  and  in  many  placesare  macadamized  ;  and 
the  streets,  especially  the  paved  streets,  are  well  kept  on  the  surface,  as 
to  smoothness  and  cleansing.  A  system  of  washing  would  suit  well 
on  the  streets  of  Huddersfield,  from  their  smoothness,  and  from  having 
a  considerable  declivity. 

Some  experiments  were  made  by  attaching  a  hose-pipe  to  one  of  the 
service  pipes  at  a  fire  plug,  and  jetting  it  upon  the  street,  and  over  the 
front  of  a  building,  (the  George  Inn)  :  the  front  of  the  mn  was  well 
cleansed  from  top  to  bottom,  in  about  15  minutes,  and  the  streets  and 
pavement,  to  a  considerable  extent,  were  well  cleansed  in  an  equal 
period  of  time.  The  expenditure  of  water  was  not  ascertained,  but 
from  experiments  made  elsewhere,  as  to  the  quantities  discharged  in  a 
(riven  time,  and  with  a  given  pressure,  through  a  nozzle  of  an  equal  dia- 
meter it  was  estimated  that  80  gallons  were  discharged  per  minute,  or 
1900  gallons  each  quarter  of  an  hour.  1200  gallons  would  cost 
about  td  ,  and  allow  2d.  for  labour;  the  cost  of  washing  the  front  would 
be  6d  Taking  again  1000  yards  of  streets  cleansed  from  one  point  in 
15  minutes,  the  cost  would  be  6d.,  that  is  including  establishment 
charges  and  everything.  Under  ordinary  circumstances,  a  common 
scavenger  will  sweep  over  1000  yards  per  day,  at  a  wage  of  1*.  bd. 
Takinn  into  view  the  more  thorough  cleansing  by  water.it  will  be  seen 
that  streets  regularly  cleansed  by  water  would  not  be  more  du  ty  at  the 
period  for  cleansing  than  streets  being  swept  are  at  the  moment  each 
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sweeping  has  been  just  completed.  The  thorough  cleansing-  effected  by 
water  would  diminish  in  an  immense  degree  the  continued  exhalations 
of  damp  from  the  surface  of  the  streets,  after  a  period  of  rain,  and 
would  cause  a  great  saving  to  the  inhabitants,  by  the  diminution  of  the 
quantity  of  mud  carried  into  their  dwellings  by  the  feet  of  persons 
going  in  from  the  streets.  In  dry  periods,  the  quantity  of  flying  dust 
would  be  greatly  diminished,  and  the  expense  of  the  ordinary  watering 
of  streets  would  be  wholly  saved. 

At  the  Huddersfield  Infirmary,  I  found  a  marked  instance  of  the  in- 
fluence of  bad  sewerage  in  promoting  fevers.  A  new  house  had  been 
built  some  years  ago  for  the  infirmary  :  every  pains  were  taken  in  the 
structure  to  provide  for  ventilation  ;  but  the  drainage  was  executed  much 
on  the  usual  plan  :  sewers  were  carried  under  the  passages  of  the  low 
flat,  to  receive  the  water  from  the  water-closets,  from  the  scullery,  and 
from  the  baths,  and  the  slop-closets  of  the  upper  floors.  A  drain  was 
carried  from  the  building  at  the  back,  towards  the  front,  passing  round 
one  end  of  the  building,  and  going  along  a  lawn  in  front,  to  a  sewer  in 
a  street  about  60  to  70  yards  distant.  The  structure  of  the  drain  was  of 
the  usual  style  of  dry  stone  building  for  drains,  without  cement,  and  of 
course  pervious  to  water  and  air.  The  sewer  water  was  thereby  per- 
mitted to  pervade,  to  some  extent,  the  adjoining  soil,  and  the  gas  ge- 
nerated by  the  decaying  matter  in  the  drain,  passed  through  the  soil  into 
the  atmosphere,  so  that  bad  smells  were  continually  fell  in  the  house, 
and  in  the  open  air,  all  along  the  line  of  the  drain  ;  and  fever  was 
seldom  absent  from  the  house.  After  some  time,  it  occurred  to  the 
medical  attendant  that  the  effluvia  from  the  drain  must  be  the  cause  of  the 
continued  fever,  and  of  a  difficulty  found  in  the  cure  of  surgical  cases. 
There  being  some  old  coal  workings  under  the  site  of  the  building,  it 
was  suggested  to  make  an  opening  into  the  workings,  and  to  discharge 
the  sewer  water  into  them.  This  was  accomplished,  the  bad  smells 
were  no  more  felt,  and  the  fever  ceased  to  prevail,  whilst  surgical  cases 
proceeded  generally  in  a  satisfactory  manner. 


REPORT  on  the  CONDITION  of  the  TOWN  of  LEEDS. 
By  James  Smith,  Esq.,  of  Deanston. 


Houses,  33,902  ;  population,  168,000  ;  deaths,  2  "7  per  cent.  ;  ex- 
cees  in  number  of  deaths  in  1841,  1169  ;  average  age  of  all  who 
died,  23  years  4  months;  of  adults,  51  years  1  month;  propor- 
tion of  infant  deaths  under  5  years  to  total  deaths,  46' 9  per  cent. 

The  town  of  Leeds  is  situated  on  the  right  and  left  banks  of  the 
river  Aire,  a  navigable  river  in  the  West  Riding  of  Yorkshire.  The 
town  lies  chiefly  on  a  slope  of  considerable  acclivity,  running  towards  the 
south-east  from  the  margin  of  the  river.  The  substrata  of  the  site  of  this 
part  of  the  town  are  of  the  coal  measures,  and  the  surface  covering  is  a 
tenacious  clay  of  several  feet  in  depth,  the  rock  coming  near  the  surface 
in  some  places.  The  general  character  of  the  subsoil  is  retentive.  On 
the  opposite  side  of  the  river,  stretching  towards  the  west,  there  is  an 
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extensive  flat,  on  which  a  considerable  extent  of  buildings  has  in  late 
times  been  erected,  and  the  chief  extension  of  the  town  is  now  taking 
place  in  that  direction.    Here  are  the  Holbeck  and  Hunslet  districts. 
This  flat  is  traversed  by  two  brooks  (the  Holbeck  and  Hunslet),  which 
form  the  natural  main  sewers  of  the  district :  in  these,  the  flow  of 
water  is  however,  retarded  by  various  artificial  obstructions  which  cause 
freouent  overflowings  of  the  ground,  and  at  all  times  retain  masses  of 
putrescent  matter  in  the  channels  of  the  brooks.    The  natural  flow  of 
the  river  Aire  is  obstructed  by  weirs  placed  across  for  navigation  and 
mill  purposes  ;  the  consequence  of  which  is,  that  the  water  ot  the  river 
is  kept  very  much  in  still  pools,  and  the  lower  streets,  and  houses  on 
the  margin  are  flooded  occasionally.    Some  water-courses  for  mill  pur- 
poses called  "  the  Calls  "  pass  along  a  considerable  distance  near  the 
Snot  the  river,  causing  flooding,  and  damp.    The  obstructions 
in  the  river  have  also  the  effect  of  overflowing  the  outlets  of  the  Holbeck 
and  Hunslet  brooks,  and  consequently  the  whole  natural  drainage  and 
the  sewerage  flowing  into  these  brooks,  is  obstructed.    In  some  places 
the  banks  of  those  brooks  have  been  raised  above  the  level  of  the  ad- 
ioinino-  general  surface,  causing  damp  and  preventing  a  proper  sewerage. 
In  a  district  so  flat  and  extensive  as  this,  there  are  no  means  of  obtaining 
a  perfect  drainage  and  sewerage  without  a  main  level  brought  from  a 
lower  point  of  the  river.  .  . 

The ;  general  arrangement  of  the  streets  and  alleys  of  Leeds  is  m 
the  older  parts  very  much  as  in  all  old  towns,  somewhat  irregular  and 
narrow  but,  fortunately  for  Leeds,  the  main  street  is  of  ample  width, 
arisino-  'as  I  was  told,  from  a  practice  of  the  olden  time,  ot  having 
hardens  in  front  of  the  houses,  the  area  of  which  has  in  later  times 
been  added  to  the  street.    The  streets  running  parallel  to  the  river 
are  however,  narrow,  crooked,  and  irregular.    Streets  more  recently 
farmed  are  more  ample  in  widHi,  and  there  are  many  very  cheerful  open 
streets  where  the  better  classes  reside.    The  lower  classes  here  as 
elsewhere,  inhabit  the  less  comfortable  and  less  healthy  localities  along 
both  side  of  the  Addle  Beck,  a  stream  which  intersects  the  eastern 
division  of  the  town,  and  which  is  obstructed  by  many  weirs  and 
Sr  of  limited  openings,  and  by  the  encroachment  of  buildings  on 
its  bed     A  great  number  of  dye-houses  and  other  manufactories  are 
erected  on  the  margin,  and  interspersed  with  these  are  a  number  of  d well- 
^»s  which,  from  the  damp  and  the  pestilential  effluvia  arising  from  the 
decaying  matter  in  the  bottom  of  the  Beck,  combined  with  the  smoke 
and  fumes  arising  from  the  various  works,  are  most  unhealthy.  But 
bv  f ar  the  most  "unhealthy  localities  of  Leeds  are  close  squares  of 
house*  or  yards,  as  they  are  called,  which  have  been  erected  tor  the 
nnm  moda  tion  of  working  people.    Some  of  those,  though  situated  n 
omTaratfve  i "hi-h  ground,  Vairless  from  the  enclosed  structure,  and 
S  wl  c ^unprovided  with  any  form  of  under-drainage,  or  conve- 
rge ce  or  arrangements  for  cleansing,  are  one  mass  of  damp  and  filth 
In  some  instances  I  found  cellars,  or  under-rooms,  with  from  two  to  six 
Lches  of ^^water  standing-  over  the  floors,  and  putrid  from  its  stagna  ion 
Z  ZZ  from  receivino'  the  soakage  of  the  slop-water  standing  in 
pooTs  in  hi'         ad  o-  -ng-  The  ashes^arbage,  and  filth  of  all  kinds  are 
Cwn  from  the  doors  and  windows  of  the  houses  upon  the  surface  ot 
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the  streets  and  courts  ;  and  in  some  cases,  where  a  gallery  of  entrance 
has  been  erecied  for  the  inhabitants  of  the  second  floor,  the  whole  of 
the  slops  and  filth  are  thrown  over  the  gallery  in  front  of  the  houses 
beneath;  and  as  the  ground  is  often  sloping  towards  the  doors  of  the 
lower  dwellings,  they  are  inundated  with  water  and  filth,  and  the  poor  in- 
habitants are  placed  in  a  miserable,  and  unhealthy  condition.  The  privies, 
as  usual  in  such  situations,  are  few  in  proportion  to  the  number  of  in- 
habitants. They  areopen  to  view  both  in  front  and  rear,  are  invariably 
in  a  filthy  condition,  and  often  remain  without  the  removal  of  any  portion 
of  the  filth  for  six  months.  The  feelings  of  the  people  are  blunted  to  all 
seeming  decency ;  and  from  the  constantly  contaminated  state  of  the 
atmosphere,  a  vast  amount  of  ill  health  prevails,  leading  to  listlessness, 
and  inducing  a  desire  for  spirits  and  opiates;  the  combined  influence 
of  the  whole  condition  causing  much  loss  of  time,  increasing  poverty, 
and  terminating  the  existence  of  many  in  premature  death.  Mr.  Baker, 
a  medical  practitioner  of  Leeds,  and  for  many  years  one  of  the  council, 
published  a  few  years  ago  a  treatise  on  the  Vital  Statistics  of  Leeds, 
going  very  fully  into  this  subject,  and  he  has  demonstrated  very  clearly 
and  undeniably,  from  facts  observed  during  a  long  residence,  the  evil 
effects  of  bad  ventilation,  bad  drainage,  and  deficient  supplies  of  water. 

Many  of  the  streets,  alleys,  and  courts  are  unpaved,  and  some  paved 
in  a  very  imperfect  manner.  They  are  full  of  ruts  and  hollows  holding 
water  and  filth.  All  vacant  spaces  of  building-ground  are  left  undrained 
and  unenclosed,  and  with  uneven  surfaces  ;  and  in  many  cases  the  slop- 
water  from  the  neighbouring  dwellings  drains  into  them,  creating  exten- 
sive ponds  of  filthy  water.  All  sorts  of  rubbish  and  filth  are  thrown 
upon  these  vacant  spaces,  and  they  become  a  wide  field  of  deleterious 
emanations.  Pigsties  are  frequently  erected  upon  them,  and  they  are 
used  as  depots  for  dung  by  the  muck-gatherers.  No  cognizance  is  taken 
of  their  condition  by  the  police. 

In  the  Holbeck  and  Hunslet  districts  the  streets  have  been  laid  off 
without  reference  to  the  best  lines  for  drainage,  and  no  systematic  plan 
of  drainage  has  been  arranged.  The  river  and  the  brooks  overflow 
many  portions  of  this  district  in  rainy  periods  ;  and  even  in  dry  seasons 
the  drainage  is  so  imperfect  as  to  leave  stagnant  pools  of  water  in  many 
of  the  streets  and  courts  ;  and  the  houses  having  in  general  been  set 
down  without  reference  to  any  fixed  levels,  the  lower  floors  of  many  are 
as  far  under  the  surface  of  the  ground  as  to  be  continually  damp.  The 
greater  number  of  the  streets  are  unpaved,  and  consequently  of  uneven 
surface,  full  of  ruts  and  hollows  holding  water ;  and  as  from  the  want 
of  proper  sewerage  there  are  no  house-drains,  the  slops  and  refuse  from 
the  houses  are  thrown  upon  the  surface  of  the  streets,  which  are  in  many 
places  thereby  raised  some  feet  above  the  original  level.  All  over  thi"s; 
district  the  dunghill",  ash-pits,  and  privies  have  been  set  down  without 
any  order,  in  some  places  encroaching  upon  the  streets  ;  and  in  the  courts, 
the  filth  often  covering  almost  the  whole  area. 

The  slaughter-houses  at  Leeds,  as  elsewhere,  are  a  source  of  nuisance. 
Tnere  is  a  want  of  drainage,  want  of  water,  and  want  of  efficient  regula- 
tions for  cleansing. 

The  main  sewerage  of  the  town  is  imperfect.  There  are  sewers  in  a 
few  of  the  principal  streets,  but  in  the  greater  number  of  streets  and 
alleys  there  is  no  provision  whatever  for  drainage  or  sewerage.  The  main 
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cewers  are  defective  in  position  and  defective  in  structure ;  they  discharge 
SS   the  river  or  into  the  Addle  Beck.    The  water  ,s  often  set  back 
into  [he  sewers  by  floods;  and  the  gross  matter  in  the  water,  sinking 
and  IludAng  by  tire  sides  of  the  river,  forms  sources  of  much  annoyance 
Sd  tntaminaL  the  atmosphere.    Immediately  alter  the  passing  of 
the  late  Improvement  Act  for  Leeds,  steps  were  taken  by  the  Major 
and  CouncU  for  having  a  general  survey  made  re  ^-^^^ 
which  was  ablv  executed  by  Captain  Retell  of  the  Royal  Engineers, 
id  a  Plan  was  furnished  by  him  of  a  superior  character,  providing for 
[he  complete  sewerage  of  all  the  streets,  alleys,  and  ^XcL7X 
the  main  sewer  clear  of  the  river.    Provision  was  made  for  carrying  the 
n,P!  m^teT  water  into  a  main  covered  sewer  to  a  distance  from  the 

Lre  calcuWed  to  save  ott.lay  than 

sewerage  of  the  streets  and  alleys,  ^^l^^Jdl\Loi 
of  the  main  sewer  to  a  distance  from  Are  town  are  poin  expendilure 

all  can  judge  ^^S^^^^^^  ^  ™°arl 
of  public  money  > _  most  ne  e  a ^  commUnity,  are  now  proved 

and  even  the  comforts  ot  a  lar  e  id         s      therefore  even  to  adopt 
to  be  means  to  the  production  or wealt ,  there 
inferior  and  incomplete  plans  ^/^E^^Sn  the  poorer 
sighted  and  false  f«  ^d^4^VtbSiw5ii^  in  p£»M 
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has  been  shown  in  any  other  Improvement  Act  which  has  come  under 
my  notice,  and  the  details  are  more  founded  upon  right  principles, 
and  more  minutely  given  than  has  hitherto  been  done ;  still  there  is  a 
want  of  completeness.  But  it  matters  not  how  ample  the  powers  con- 
firmed by  an  Act  of  Parliament  may  be,  or  how  complete  and  perfect 
soever  the  detail,  if  the  executive  be  not  so  arranged  as  to  be  effective 
in  carrying-  out  the  law.  This  can  only  be  attained  by  a  board  of  limited 
number,  rendered  independent  of  immediate  popular  clamour,  though 
amenable  to  public  opinion,  well  officered,  and  under  some  general 
supervision  and  control,  as  well  to  urge  as  to  restrain,  and  whose  intelli- 
gence shall,  from  constant  and  extensive  experience,  be  ripening  with 
the  advancement  of  the  general  improvement  of  the  age. 

The  benevolent  institutions  of  Leeds,  for  the  amelioration  of  the  suffer- 
ings of  the  poor  and  unfortunate,  are  numerous  and  well  conducted  ;  but 
asln  disease,  and  poverty  and  wretchedness,  as  in  all  evils,  prevention  is 
of  more  importance  than  amelioration  or  cure,  so  should  the  efforts  of  the 
intelligent,  the  benevolent,  the  rich,  and  the  powerful  of  a  community,  be 
directed  to  the  root  of  the  evil.    Remove  all  apparent  physical  causes 
of  ill  health  and  discomfort — remove  the  moral  pest,  ignorance,  by 
giving  timely  and  complete  education  in  that  simple  class  of  substan- 
tial a°nd  practical  learning  which  is  best  fitted  for  the  working  classes, 
and  promote  as  far  as  possible  a  frequent  and  kindly  intercourse  by 
the  middle  and  higher  classes,  with  the  bulk  of  the  working  people. 
Go  into  their  streets,  and  their  alleys,  and  their  courts;  form  a  per- 
sonal acquaintance  with  them  ;  notice  their  little  excellencies,  gently 
reprove  their  rudenesses;  magnetise  them,  if  I  may  so  speak,  with  the 
contact  of  a  better  class  of  manners  ;  engage  their  sympathies ;  let  them 
know  that  a  gentleman  has  softer  and  kindlier  attributes  than  those  of 
the  necessarily  stern  magistrate,  strict  master,  and  driving  manufacturer. 
You  may  in  the  outset  meet  with  some  disagreeable  individuals,  some 
taunts,  some  insolence, — but  persevere ;  and  as  your  intercourse  in- 
creases, you  will  soften  down  all  jealousy,  refine  all  rudeness,  and  gain 
the  confidence  and  affection  of  the  many.    I  may  state  that,  when  the 
object  of  my  investigations  was  understood,  I  was  well  received  by  the 
inhabitants,  and  so  will  all  be  who  go  with  the  like  errand. 

Until,  however,  the  localities  of  the  abodes  of  the  working  classes 
are  rendered  more  approachable  to  the  higher  classes  of  their  fellow  citi- 
zens by  the  removal  of  the  many  disgusting  objects  of  sight  and  smell 
which  abound  in  every  quarter,  it  is  in  vain  to  expect  that  any  useful 
intercourse  can  be  maintained.  I  learned  that  a  few  clergymen  and 
missionaries,  and  occasion  ally  some  benevolent  females  of  the  middle 
classes,  made  transient  visits  to  the  abodes  of  the  sick  and  the  wretched  ; 
but  I  could  not  find  that  any  general  intercourse  was  anywhere  main- 
tained, or  that  any  heed  was  given  by  those  benevolent  visitors  to  any 
attempt  at  the  amendment  of  the  deplorable  association  of  filth  and 
malaria  in  which  the  poor  people  were  left.  It  seems  that  they  in- 
variably rushed  from  the  disagreeable  and  disgusting  locality  as  soon  as 
their  labours  of  charity  were  completed.  The  removal  of  the  surround- 
ing disorder  they  deemed  as  not  in  their  province ;  though  in  reality 
even  the  evils  they  came  to  mitigate  might,  in  a  great  measure,  have  been 
prevented  by  a  timely  attention  to  the  removal  of  the  primary  causes. 


[    150  ] 


REPORT  on  the  CONDITION  of  the  TOWN  of  BRADFORD 
By  James  Smith,  Esq.,  of  Deanston. 


Houses,  7,246;  population,  132,164;  deaths,  2*4  per  cent.; 
excess  in  number  of  deaths  in  1841,  696  ;  average  age  of  death, 
20  years  3  months  ;  of  adults,  50  years  7  months  ;  proportion 
of  deaths  of  infants  under  5  years  to  total  deaths,  50"  8  per  cent. 

The  town  of  Bradford  is  situated  in  an  irregular  valley  in  the  West 
Riding  of  Yorkshire.  A  stream,  called  Bradford  Brook,  intersects  the 
town,  and,  from  obstructions  to  the  free  flow  of  the  water  in  its  natural 
channel,  by  the  erection  of  mill-dams  and  the  encroachment  of  houses, 
it  frequently  oveiflows  the  lower  part  of  the  town,  causing  much  havoc 
in  the  cellars  and  lower  floors  of  shops  and  dwellings.  There  is  suffi- 
cient fall  for  the  natural  drainage  if  it  was  not  so  obstructed.  The  prin- 
cipal part  of  the  town  stands  on  a  steep  hill-side,  running  towards  the 
east.  The  extent,  upon  a  level  with  the  margin  of  the  brook,  is  long 
but  narrow.  On  the  west  the  town  rises  also  upon  a  hill-side  of  consi- 
derable steepness.  The  main  streets  are  narrow  and  confined,,  and  rise 
towards  the  summits  on  both  sides.  Some  of  the  smaller  cross  streets 
are  extremely  steep,  so  that  in  many  places  the  moisture  from  the 
dungsteads  of  the  upper  houses  drains  into  the  cellars  of  the  houses 
beneath. 

In  one  street,  where  some  houses  of  a  better  class  have  been  built, 
the  one  rising  above  the  other  on  the  steep,  the  drainage  of  the  upper 
houses  falling  in  upon  those  below,  causes  constant  ill  health  to  the  in- 
habitants, and  fever  is  seldom  absent  from  the  locality.  Near  this 
locality,  in  a  low  cellar,  I  found  a  wool-comber,  with  his  family.  He 
told  me  he  had  formerly  lived  on  the  heights,  in  a  dry  situation,  where 
he  and  his  family  enjoyed  a  fair  share  of  good  health;  but  that  since 
they  came  to  live  in  the  cellar,  they  have  been  visited  with  much  sick- 
ness. He  said  he  had  come  to  that  house  for  cheapness  of  rent;  and 
I  was  able  to  show  him,  by  reckoning  up  all  the  joss  of  wages  from  the 
sickness  of  himself  and  family,  which  he  detailed  to  me,  that  he  was 
a  loser  to  a  greater  amount  than  the  whole  rent  of  the  healthy  house  he 
had  formerly  occupied.  He  said  he  saw  the  force  of  what  I  said,  and 
declared  that  he  would  look  out  for  a  house  better  situated.  One 
beneficial  effect  of  giving  the  people  greater  intelligence,  by  a  more 
complete  and  proper  education,  would  be  to  enable  them  to  appreciate 
the  importance  of  placing  themselves,  as  far  as  possible,  in  localities 
favourable  to  health. 

The  general  stale  of  the  surface  of  the  streets  of  Bradford  is  respect- 
able, but  in  most  of  the  inferior  and  cross  streets  chiefly  inhabited  by 
the  working  classes,  the  condition  is  quite  otherwise.  Few  of  those  are 
paved  at  all ;  none  of  them  properly.  In  some  streets  a  piece  of  paving 
is"  laid  half  across  the  street,  opposite  one  man's  tenement,  whilst 
his  opposite  neighbour  contents  himself  with  a  slight  covering  of  soft 
engine  ashes  through  which  the  native  clay  of  the  subsoil  is  seen  pro- 
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tayUpff,  with  unequal  surface,  and  pools  of  slop-water  and  filth  are 
visible°all  over  the  surface.  The  dung-heaps  are  found  jn  several 
places  in  the  streets,  and  open  privies  are  seen  in  many  directions. 
Large  swill-tubs  are  placed  in  various  places  by  pig-feeders  for  collect- 
ing the  refuse  from  the  families,  for  which  they  pay  in  some  cases  from 
Id.  to  2d.  per  week. 

The  main  sewerage  of  the  town  has  been  very  defective,  but  some 
movement  has  been  made  of  late  in  executing  some  sewers  in  better  form 
in  some  of  the  principal  streets.  The  chief  sewerage,  if  sewerage  it  can 
he  called,  of  the  inferior  streets  and  of  the  courts,  is  in  open  channels,  and 
from  the  rough  and  unequal  surface  of  the  streets,  the  flow  is  tardy,  and 
the  whole  soil  is  saturated  with  sewage  water.  The  main  sewers  are  dis- 
charged either  into  the  brook  or  into  the  terminus  or  basin  of  a  canal  which 
runs°into  the  lower  part  of  the  town.  The  water  of  this  basin  is  often  so 
charged  with  decaying  matter,  that  in  hot  weather  bubbles  of  sulphuretted 
hjdrpgen  are  continually  rising  to  the  surface;  and  so  much  is  the 
atmosphere  loaded  with  that  gas,  that  watch-cases  and  other  materials 
of  silver  become  black  in  the  pockets  of  the  workmen  employed  near  the 
canal.  The  stench  is  sometimes  very  strong,  and  fevers  prevail  much 
all  around.  Taking  the  general  condition  of  Bradford,  I  am  obliged 
to  pronounce  it  to  be  the  most  filthy  town  I  visited  ;  and  I  could 
see  no  symptoms  of  any  improvement  in  the  more  recent  arrangements 
for  the'  abodes  of  the  working  classes.  The  scavenging  of  the 
streets  is  but  indifferently  done,  and  a  depot  for  receiving  the  scaveng- 
ing of  the  streets  and  other  filth  has  been  established  in  the  very 
rear  of  the  Court  House  where  the  authorities  meet. 

The  chief  slaughter-house  is  in  the  middle  of  the  town,  and  forms 
a  most  decided  nuisance  to  its  immediate  neighbourhood.  The  sewer- 
age is  defective,  and  the  supply  of  water  for  cleansing  most  defi- 
cient. 

The  supply  of  water  for  the  inhabitants  is  very  limited  ;  but  an  Act 
has  just  been  obtained  by  a  joint  stock  company  for  procuring  a 
better  supply.  At  present  a  great  part  of  the  town  is  supplied  by  water- 
carriers,  who  bring  the  water  upon  carts  and  upon  donkeys,  and  charge 
a  halfpenny  for  three  gallons,  which  is  most  expensive,  especially  to 
the  poor  inhabitants,  and  forces  an  economy  in  the  use  of  this  most 
important  element  highly  injurious  to  health,  cleanliness,  and  comfort. 
In  the  lower  part  of  the  town  I  found  a  butcher  using  water  from 
a  well  freely  in  his  premises,  the  effect  of  which  was,  that  all  disagree- 
able smell  was  removed;  and  the  facility  and  quickness  with  which  he 
cleansed  the  whole  of  his  place  and  the  flagged  pavement  in  the  street 
in  front  of  his  premises  attracted  my  special  attention.  I  estimated 
from  his  operations  that  a  street,  60  feet  wide  and  one  mile  long,  could 
be  thoroughly  washed  for  7s.,  including  cost  of  water,  charged  at  such 
price  as  it  can  be  furnished  for  almost  everywhere. 

Mr.  Clough,tovvn  clerk  and  clerk  to  the  Commissioners  of  Highways, 
who  takes  charge  of  the  streets  and  sewerage,  has  given  in  a  very 
excellent  paper  on  these  subjects,  and  shows  clearly  the  want  of  a 
proper  system  of  management.  Mr.  Clough's  report  will  be  found  in  the 

Appendix.  . 

The  schools  in  Bradford  are  in  general  well  conducted,  and  in  some 
cases  the  school-rooms  are  well  ventilated:  upon  the  whole,  there 
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seemed  too  limited  an  extent  of  school  accommodation  for  so  large  a 
community. 

More  has  been  done  in  Bradford  towards  the  diminution  of  the 
smoke  nuisance  than  in  any  other  town  which  I  have  visited.  Most 
of  the  extensive  manufacturers  have  applied  some  one  of  the  many  plans 
for  consuming  the  smoke  of  their  steam-boiler  furnaces  within  the 
last  three  years;  and  I  was  informed  that  at  one  time  the  whole  of  the 
planr.  worked  with  more  or  less  beneficial  effect ;  but  at  the  time 
I  visited  Bradford  the  greater  number  were  out  of  order,  some  from  one 
cause  and  some  from  another,  and  volumes  of  dense  smoke  were  seen 
pouring  out  all  over  the  town.    On  inquiry,  I  found  that  some  of  the 
apparatus  were  rendered  ineffective  by  the  breaking  of  a  connecting 
wire,  and  some  by  warping  of  the  iron  plates  from  extraordinary  heat ; 
whilst  all  admitted  that  their  respective  furnaces  worked  well  for  raising 
steam  by  all  the  different  plans,  and  that  there  was  an  undoubted  saying 
of  fuel  from  the  use  of  the  smoke-burning  apparatus  varying  from 
5  to  20  per  cent. ;  but  that  from  ignorance,  carelessness,  and  some  dis- 
like on  the  part  of  the  men  employed  as  stokers, — from  some  small 
failures  in  the  apparatus  which  there  was  little  care  to  remedy, — from 
the  want  of  some  practical  method  of  proving  the  neglect  by  technical 
evidence  so  as  to  bring  the  defaulters  to  punishment, — from  the  want 
of  proper  police  arrangements  and  authoritative  provision  by  officers 
responsible  for  taking  measures  for  the  protection  of  the  public,  not- 
withstanding the  actual  and  undoubted  general  saving  of  fuel  by  the 
manufacturers  by  a  better  composition  which  diminished  the  smoke,  the 
regular  working  of  the  apparatus  was  not  generally  effected ;  and  that 
which  was  proved  to  be  practical  and  beneficial  was  left  unregarded. 
In  the  course  of  the  examination  of  these  places,  and  under  my  personal 
communication  with  the  manufacturers,  it  was  too  frequently  observable 
that  many  of  them  appeared  to  consider  that  it  was  not  enough  to  prove 
that  they  did  not  lose  money  by  the  better  consumption  of  their  fuel 
and  the  consequent  diminution  "of  the  smoke,  or  that  they  had  some 
small  amount  of  gain;    many  appeared  to  think  that  it  must  be 
shown  that  the  gain  was  so  large  as  to  make  it  "worth  the  while" 
in  their  own  estimation  to  be  at  the  trouble  of  the  change ;  no 
account  being  taken  of  the  inconvenience  and  loss  to  which  they 
subjected  their  neighbours  or  the  surrounding  population  by  the  soot 
which  they  spread  about  them.  As  an  instance  of  the  difference  between 
a  smoky  and  a  comparatively  clear  town,  I  may  mention  that  a  thrifty 
man  at' Hull,  who  had  lived  at  Leeds,  which  suffers  very  severely  from 
the  excess  of  smoke,  stated   that  he  found  he  required  one-third 
more  of  washing  at  Leeds  than  at  Hull  to  keep  his  linen  equally  clean. 
Similar  household  observations  have  been  made  by  persons  who  have 
resided  in  the  neighbourhoods  of  ill-regulated  furnaces  and  in  towns  com- 
paratively free  from  them.     There  was  expressed  generally  a  belief  that 
until  some  authoritative  supervision  shall  be  established,  there  can  be  no 
practical  improvement  obtained.    Tna  town  of  such  extent  as  Bradford, 
the  immediate  supervision  might  be  placed  in  the  hands  of  the  police  of 
the  place,  or,  in  the  event  of  there  being  no  police,  in  the  hands  of  one 
or  more  special  officers  appointed  for  the  purpose.    As  to  a  practical 
method  of  ascertaining   the  amount  of  smoke,  several  have  been 
suggested.    The  only  practicable  mode  of  ascertaining  the  degree  of 
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smoke  issuing  which  I  have  yet  met  with  is  that  of  having  the  repre- 
sentation of  various  degrees  of  shade  printed  in  a  book  .from  a  copper 
„late  or  lithographic  stone,  and  these  being  numbered,  each  policeman 
or  other  watcher  to  have  one  of  the  books  in  his  pocket;  and 
taking  it  out  when  he  sees  smoke  issuing  improperly,  he  could  at  once 
fix  on  the  number  nearest  the  appearance  of  the  smoke,  and  could  give 
evidence  accordingly.  It  matters  not  what  laws  are  enacted  to  cure 
this  or  any  other  evil,  unless  a  practical  mode  of  detecting  transgres- 
sions be  adopted,  and  arrangements  be  made  and  persevered  in  for  a 
constant  vigilance,  with  an  interest  for  detection  given  to  the  officers, 
and  with  a'steady  supervision  over  the  whole.  The  police  officers  of  a 
town  are  the  best  agents  for  observing  and  informing;  and  in  peculiar 
localities,  and  under  peculiar  circumstances,  local  observers  could  be 
appointed,  with  a  small  weekly  allowance  over  and  above  the  premium 
for  detection. 

The  factories  for  the  worsted  manufacture  chiefly,  seemed  well  regu- 
lated, and  the  children  are  healthy-looking.  The  wool-combing  is  ad- 
mitted to  be  a  very  unhealthy  employment.  The  wool-combers  assort 
the  wool  chiefly  in  an  apartment  of  their  own  dwelling.  The  work  is 
done  over  a  tire  of  charcoal,  which  sends  forth  volumes  of  carbonic  acid 
<ras,  and  the  work-people  are  obliged  to  keep  their  windows  open  m  all 
weathers  to  prevent,  or  to  mitigate,  the  evil  effects  of  the  gas.  Ihey 
are  roasted  to  perspiration  on  one  side,  and  have  often  a  current  of  cold 
air  rushing  upon  them  from  the  window.  They  look  pale  and  cada- 
verous, and  are  short-lived,  few  reaching  50  years  of  age.  Their 
roasting  employment  and  exposure  to  the  carbonic  acid  gas  gives  them 
a  desire  for  spirits  and  opiates,  and  it  is  probable  that  the  frequent 
free  use  of  these  may  have  some  considerable  share  in  shortening  their 
lives.  In  some  instances,  where  they  have  been  brought  to  work 
together  in  factories,  their  health  has  been  improved,  and  their  habits 
have  become  better  regulated. 

When  trade  is  good,  the  working  people  of  Bradford  make  good 
wages,  and  they  live  well,  so  far  as  eating  and  drinking  goes  ;  and  many 
have  a  taste  for  good  clothing  and  good  furniture  in  their  houses,  and 
save  a  little  money  ;  but  the  great  bulk  "  make  the  day  and  way  alike 
long."  Many  of  the  dwellings  are  built  by  building  clubs  composed  of 
the  "working  people,  and  they  present  little  or  no  improvement  in  the 
mode  of  their  construction. 


REPORT  on  the  CONDITION  of  the  TOWN  o/SHEFFIELD. 
By  James  Smith,  Esq.,  of  Deanston. 

Houses,  25,000;  population,  85,076;  deaths,  2*7  per  cent.;  ex- 
cess in  number  of  deaths  during  the  year  1841,  721  ;  average 
age  of  all  who  died,  22  years  6  months  ;  of  adults,  51  years  6 
months  ;  proportion  per  cent,  of  deaths  of  infants  under  5  years, 
49  7  per  cent. 

The  town  of  Sheffield  stands  chiefly  on  the  right  bank  of  the  river 
Dun,  at  the  confluence  of  the  Sheaf,  flowing  towards  the  valley  of 
Rotherham.    The  greater  part  of  the  town  rests  upon  a  ridge,  rising 
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to  a  height  of  about  200  feet  above  the  river,  and  inclining  beyond  this 
ridge  to  another  valley.  A  small  portion  of  the  ground,  near  the  river  side, 
is  flat  and  low,  and  is  liable  to  be  flooded  occasionally.  The  greater 
part  of  the  town  stands  on  the  rising  ground,  the  aspect  of  the  chief 
part  being  south-east.  The  streets  in  the  old  parts  are  irregular  and 
narrow ;  but  having,  in  general,  a  considerable  declivity  of  surface, 
they  are  both  better  ventilated  and  better  cleansed  by  rain  than  the 
streets  of  most  towns.  The  newer  parts  are  laid  off  with  more  regu- 
larity. The  streets  are  of  moderate  width,  and  are  in  general  paved 
in  a  superior  manner  with  gritstone  blocks.  The  surface  is  kept 
even  by  constant  attention  and  by  cutting  down  any  stones  which  rise 
above  the  general  surface,  or  which  do  not  wear  so  fast  as  the  others. 

The  natural  flow  of  the  water,  both  of  the  Dun  and  the  Sheaf,  are 
much  obstructed  by  mill-dams,  the  power  acquired  by  which  can  be  of 
no  great  value  in  a  locality  where  coals  are  plentiful  and  cheap,  whilst 
the  obstructions  they  cause  are  of  serious  injury  to  the  proprietors  and 
inhabitants  of  the  lower  parts  of  the  town.  In  the  dead  water  caused 
by  one  of  these  dams,  near  the  principal  bridge,  I  saw  the  decaying 
carcases  of  several  animals  in  association  with  a  mass  of  filth  from  the 
sewers,  which  there  discharge  their  contents  into  the  river.  A  short 
distance  below  the  bridge  are  the  chief  slaughter-houses,  from  which 
a  deal  of  filth  and  putrid  matter  is  constantly  flowing  into  the  river;  the 
grosser  matter  is  collected  into  dung-steads,  in  which  pigs  are  kept, 
and  are  fed  on  parts  of  the  viscera  and  other  rejected  parts  of  the 
slaughtered  animals.  The  ways  passing  along  the  fronts  of  the 
killing-houses  are  roughly  paved,  having  open  gutters  full  of  putrid 
matted.  The  chief  part  of  the  blood  is  saved  in  casks  and  sold  to  the 
farmers  of  Lincolnshire  as  a  manure,  at  Id.  per  gallon. 

The  under  surface  drainage  of  the  surrounding  country  is  very 
imperfect ;  indeed,  the  drainage  is  chiefly  superficial ;  but  from  the 
generally  steep  declivity  of  the  "surface,  the  bulk  of  the  water  falling  as 
rain  soon  passes  oft'. 

The  sewerage  is  not,  carried  so  thoroughly  out  as  it  ought,  but  what 
has  been  done^  of  late  has  been  done  well,  on  proper  principles,  under 
the  direction  of  Mr.  Lee,  the  surveyor  of  the  town;  and  affords  an 
example  of  the  advantage  of  having  a  competent  surveyor.  I  refer  with 
satisfaction  to  a  paper  by  Mr.  Lee,  given  in  the  Appendix,  on  the  subject 
of  municipal  arrangements,  surveyorships,  &c.  Stones  are  used  here 
for  building  the  sewers,  and  which  are  generally  made  flat  in  the  bottom 
and  top,  and  are  of  comparatively  small  dimensions  ;  but  from  the 
declivity  of  the  surface,  and  the  skill  and  care  with  which  the  work  has 
been  executed,  they  have  been  found  quite  sufficient,  and  have  never 
been  found  to  sludge  up  in  any  part.  There  are  few  house-drains,  and 
none  of  the  gully-holes  are  trapped.  The  streets  are  regularly  swept 
and  cleansed  under  the  authorities,  and  the  refuse  is  carried  off  by  the 
scavengers  and  deposited  in  a  dung-yard  in  the  lower  part  of  the  town, 
where  tt  is  made  up  for  sale.  The  scavenging  costs  about  900/.  per 
annum,  and  about  600/.  is  got  for  the  dung,  &c.  The  sleep  declivity, 
the  smooth  and  uniform  surface  and  washing  by  the  rain,  and  the 
absence  of  any  dirty  debris  from  the  manufactures  of  the  town  give  it 
an  air  of  cleanliness  which  is  very  agreeable,  and  so  far  it  may  be  called 
a  clean  town;  still  there  are  many  portions  where  the  working  classes 
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reside  confined,  ill-ventilated,  ill-drained,  and  filthy.  In  general  how- 
ever, the  dung-steads  and  privies  are  more  tidily  kept  than  in  most  ot 
the  towns  visited.  The  people  themselves  seem,  in  general,  cleanly 
in  their  persons  and  houses,  and  have  rather  a  healthy  appearance.  Jt 
appears,  however,  from  Dr.  Holland's  excellent  book  on  the  "Vital 
Statistics  of  Sheffield,"  that  several  classes  of  the  operatives  are  sickly 
and  short-lived,  especially  fork-grinders.  The  statistical  tables  relative 
to  Sheffield,  given  in  the  Appendix  to  the  First  Report,  may  be  consulted. 

Here,  as  elsewhere,  the  greatest  amount  of  sickness  prevails  in 
undrained,  ill-ventilated,  and  filthy  localities.  There  is  a  flat  and  ill- 
drained  portion  of  the  town,  on  the  south  side  of  the  river,  where  much 
fever  prevails.  The  streets  in  this  portion  of  the  town  are  frequently 
covered  with  water  several  feet  deep  during  floods,  and  many  low 
dwellings  are  inundated,  so  that  much  danger  and  loss  arises  to  the 
inhabitants.  The  houses  are  left  damp  and  uncomfortable,  and  sickness, 
especially  fever,  always  follows. 

There  are  some  cottages  lately  built  for  the  working  classes,  which 
are  of  a  very  good  construction.  These  houses  are  built  back  to  back  ; 
but  so  well  are  they  arranged  that  they  have  a  good  ventilation.  The 
dung-steads  and  privies  for  the  houses,  both  of  front  and  rear,  are  in  a 
roomy,  open  back  court,  and  are  as  little  of  a  nuisance  to  sight  or  smell 
as  such  objects  can  be;  still  they  form  an  example  of  the  nnsnitableness 
of  having  any  receptacles  for  an  accumulation  for  weeks  of  the  ashes, 
slops,  and  excrements  so  near  to  dwellings,  or  anywhere  within  the 
precincts  of  a  town.  The  flagging  of  the  courts  is  smooth  and  sub- 
stantial, and  kept  clean  by  frequent  thorough  washing,  for  which  water 
is  supplied  abundantly  from  a  stand-cock  in  each  court. 

The  sewer-water  is  discharged  into  the  river,  polluting  the  stream, 
and  is  lost  for  agricultural  purposes.  Part  of  this  sewer  water  might 
he  carried  by  gravitation  to  some  lands  a  few  miles  distant  for  irri- 
gation, and  the  water  of  the  lower  sewers  might  be  pumped  at  no 
great  expense  to  the  level  of  the  point  of  discharging  the  higher  water. 

Water  is  supplied  in  sufficient  abundance  for  domestic  purposes,  but 
has  not  been  used  for  cleansing  of  streets  or  sewers.  It  is  acquired 
from  surface  drainage  and  from  springs  seven  miles  distant.  The 
water  is  of  good  quality  for  all  domestic  purposes,  but  it  is  not  properly 
filtered;  and  when  I  visited,  the  water  served  out  as  the  water  of  the 
company  was  of  a  very  bad  colour,  which  was  stated  to  be  its  common 
character.  When  water  is  received  to  a  proper  depth  by  thorough  and 
proper  drainage,  it  has  passed  through  a  natural  filter  and  comes  out 
comparatively  pure  from  all  such  matters  as  are  carried  away  in  sus- 
pension by  ordinary  surface  drainage.  The  expense  and  inconvenience 
of  filtering  all  hill-side  waters  is  so  little  to  companies  that  it  ought  at  all 
times  to  be  required  wherever  there  is  not  a  proper  filtration  by  thorough 
drainage.  The  better  classes  have  the  water  carried  by  pipes  into  their 
houses,  and  the  lower  classes  are  supplied  chiefly  by  stand-cocks  adjoining 
their  houses;  they  made  no  complaints  of  wanting  a  sufficient  supply, 
th'ou'gh  it  is  evident  that  water  supplied  at  intervals,  as  here,  can  never 
fully  answer.  Here  the  people  have  to  fill  tubs,  in  which  the  water  often 
stands  exposed  to  the  sun  and  dust  for  a  couple  of  days.  The  necessity 
of  having  these  tubs  and  tanks,  besides  occupying  space,  which  is  of 
importance  in  such  a  town,  more  than  doubles  the  owner's  andconsumer's 
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expense  for  apparatus.  The  water  has  been  analyzed  by  Mr.  West,  of 
Leeds,  and  is  of  excellent  quality.  It  is  supplied  by  a  joint  stock  com- 
pany. There  are  25,000  houses  in  the  town,  and  19,000  are  supplied 
with  water.  The  charge  is  7j  per  cent,  on  the  rental,  being  from  8s. 
to  10s.  per  house  per  annum,  or  about  2s.  per  head,  which  is  less  than 
id.  per  week  to  each  individual.  The  water  is  on  every  day  in  some 
parts  of  the  town,  and  three  times  a-week  in  the  other  parts.  In  the 
pipes,  in  the  lower  parts  of  the  town,  there  is  a  pressure  of  460  feet, 
and  fires  can  be  extinguished  by  a  hose-pipe  from  the  main.  No  material 
inconvenience  is  felt  even  from  the  very  high  pressure  in  the  lower 
parts  of  the  town. 

Gas  is  supplied  by  a  joint  stock  company  in  abundance,  of  good 
quality,  and  at  moderate  rates.  The  working  classes  seldom  take  gas 
into  their  houses.  The  alleys  and  courts  are  not  well  lighted  ;  and  I 
may  here  remark  that  it  is  of  great  importance  for  the  cleanliness,  police, 
and  moral  order,  as  well  as  for  the  personal  comfort  of  the  inhabitants, 
that  every  street,  court,  and  corner  be  well  lighted  at  night.  Besides, 
serious  accidents  frequently  happen  to  the  working  people  from  a  want 
of  lio-ht  in  the  courts  and  alleys  as  they  go  to  and  return  from  their 
work-in  the  dark  during  six  months  of  the  year,  except  during  clear 

moonlight.  . 

The  affairs  of  the  town  were  formerly  managed  by  the  master  cutler 
and  a  council  ;  now  there  is  a  mayor,  aldermen,  and  council  under  a 
newly  acquired  charter  of  incorporation. 

The  powers  given  by  the  Improvement  Act  are  considerable,  but  still 
unsystematic  and  incomplete  in  many  points  for  enforcing  sufficient 
drainage,  sewerage,  supplies  of  water,  lighting,  &c. ;  nevertheless^  there 
are  powers  to  admit  of  a  very  extensive  mitigation  of  the  evils  affecting 
the  health  and  comfort  of  the  people,  provided  the  authorities  do  their 
duty  fully  with  a  constant  care,  and  competent  parish  and  responsible 
officers  are  appointed  and  supported  to  exercise  that  care. 

The  police  establishment  is  small,  but  effective.  They  take  cognizance 
to  a  certain  extent  of  cleansing  in  the.  streets,  but  private  courts,  though 
open  are  stated  to  be  out  of  "their  jurisdiction. 

The  lodgin "--houses  are  looked  to  by  the  police  when  any  suspicious 
characters  are"  about,  but  there  are  no  regulations  as  to  cleans, ng,  nor 
as  to  the  numbers  of  persons  permitted  to  sleep  in  an  apartment  I  he 
rooms  are  often  crowded  to  suffocation,  the  whole  floors  covered  with 
beds  •  and  to  add  to  the  evils,  the  lodging-house  keepers  are  otten 
purchasers  or  collectors  of  rags;  and  heaps  of  filthy  rags  stowed  away 
in  corners  and  closets.  Diseases  of  the  worst  type  are  frequently  gene- 
rated if  not  brought  into  these  lodging-houses,  by  vagrants  and  trampers, 
and  remain  undiscovered  for  days  aud  weeks  for  want  of  a  regular 

^The^moke  nuisance  here  is  not  great,  as  the  smoke  arises  chiefly 
from  small  fires  widely  distributed  over  the  town ;  and  there  is  but  a 
sZ\  pTopon  onof  large  steam-engine  chimneys.  Nothing  seems  to 
have  C  done,  however,  to  lessen  the  nuisance  from  the  degree  m 

W^rea^n^ 

to  walk  and  enjoy  themselves  in,  but  the  country  .s  open  and  hilly  and 
theTe  are  public  iLls  in  all  directions.   There  is  a  pecuhanty  connected 
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dittf  working  classes  I  found  quite  alive  to  the  objects  of  the  torn, 
„,i  sio„,  ami  such  of  them  as  I  cue  i»  coot.ct  «r«h  afforde »e rj 

seats  of  the  open  privies  in  courts  in  many  places  cleanly  wasneo. 
Th re  eVwt ™  the  lower  part  of  the  town  one  very  obvious  and  most 

unhealthy,  and  the  seat  of  fever,  whenever  there  are  any  cases  of 

"  ComSts  are  made  of  the  offensive  nature  of  the  interments  wi i  thin 
thr  own  One  churchyard  in  the  middle  of  the  town  is  peculiarly 
nfLslve  It  is  verv  much  crowded  with  bodies,  and  as  the  soil  » 
Si  He  level  of  the  surrounding  street,  the  exudation  of 
3 Tquid  from  the  soil  is  visible  to  the  eye  and  offensive  to  the 
smell  T»e  soil  being  of  a  tenacious  clay,  the  decay  oPvthe^od^ls 
Sow-  and  where  -raves  are  opened,  the  skeletons  are  often  found  still 
art  culated  Ind  their  exhumation  is  most  offensive  to  the  inhabitants, 
?e  din^  w  thin  sight  of  the  burial-ground.    A  cemetery  has  just  been 

bhshed  at  some  distance  in  the  country  by  a 
under  -ood  regulations.  It  is  beginning  to  be  resorted  to,  and  it  is  to 
be  hoped  that  The  bulk  of  the  interments  will  hereafter  be  made  m  this 
or  some  other  similar  place;  for  whether  we  confer  the  health  and. 
coir  fort  of  the  inhabitants,  or  the  softer  feelings  ot  the  relatives  ot  he 
dead  or,  generally,  feelings  of  public  decency,  we  must  approve  of  the 
arrang'me'nts  of  having  burial-places  in  a  remote  and  ur.d.s.  urbedJ 
locality. 


REPORT  on  the  CONDITION  of  the  TOWN  of  HALIFAX. 

Population,  109,175  ;  deaths, 2  - 1  per  cent.  ;  exqessln  the ^Ojte 
if  deaths  in  the  year  1841,  266;  average  age  of  all  wio  d'led* 
26  years  10  months;  of  adults,  53  years  9  months  ;  propor- 
tion per  cent,  of  deaths  of  infants  under  5  years,  «tt  A  pa* 
cent. 

The  town  of  Halifax,  in  the  West  Riding  of  Yorkshire,  st^id^oni  the 
slopin-  banks  of  the  Hebble,  a  small  stream  flowing  towards  the  Aire. 
The  site  of  the  town  is  situated  very  nearly  in  the  middle  of  the  county, 
and  is  elevated  about  500  feet  above  the  level  of  the  sea. 

The  banks  rise  very  steeply,  and  especially  on  the  east,  where  they 
reach  to  a  great  height,  and  look  almost  like  a  wall  rising  above  the 
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valley.    The  under  strata  consist  chiefly  of  a  hard  gritty  sandstone  rock 
of  the  coal  formation.    The  immediate  surface  is  generally  a  stroii" 
clay,  especially  in  the  lower  range  of  the  valley,  but  assumes  a  lighter 
nature  towards  the  heights. 

This  town  is  in  part  very  ancient ;  but  the  increase  of  population 
has  been  greatly  extended  during  the  last  30  years,  by  the  prosperity 
of  the  manufactures  of  the  place;  these  are  chiefly  worsted  spinning, 
and  weaving,  with  an  extensive  manufacture  of  cards  for  carding  cotton 
wool,  and  flax. 

From  the  features  of  the  surface,  the  streets  are  in  general  steep,  and 
being,  upon  the  whole,  well  paved,  they  are  much  washed  by  rain,  and 
except  in  some  of  the  low  and  narrow  streets,  the  ventilation  and  clean- 
liness are  rather  of  a  good  order.  The  river  or  brook  is  much  ob- 
structed in  its  flow  by  the  existence  of  many  weirs  erected  from  time  to 
time  for  mill  purposes,  arid,  of  course,  the  main  drainage  is  not  good 
although  the  natural  capabilities  are  very  ample.  From  the  steepness 
of  the  sides  of  the  valley,  and  the  rapid  fall  in  the  channel  of  the  stream, 
there  is  but  a  limited  portion  of  the  site  in  a  low,  flat,  and  damp  con- 
dition. The  streets  are  partially  sewered,  but  still  there  is  a  great  want 
of  thorough  under-sewering. 

The  streets  are  irregular  in  direction  and  width,  with  the  exception 
of  a  few  more  recent  streets  which  have  a  fair  width,  and  are  less  steep. 
Other  new  streeis  on  the  rising  ground  are  steep  and  winding;  the 
latter  are,  however,  well  ventilated  from  their  position,  and  there  being 
little  traffic  on  the  well-paved  streets,  they  are  clean  and  tidy ;  with 
the  fault,  however,  of  much  of  the  sewerage  water  having  to  run  in 
open  gutters.  Near  the  margin  of  the  river  there  are  some  damp, 
wretched-looking  dwellings,  and  there  is  in  some  localities  a  class  of 
dwellings  for  the  lower  orders  called  folds,  which  are  a  sort  of  courts 
or  enclosed  spaces.  Most  of  these  folds  are  very  damp  and  filthy  ;  the 
seats  of  poverty  and  disease.  Such  localities  in  every  town  are  invari- 
ably found  to  be  inhabited  by  the  lowest  grade  of  the  working  people ; 
but  who  in  the  case  of  Halifax,  though  in  the  midst  of  filth,  and  with  a 
low  state  of  finances  and  morals,  are  nevertheless  inclined  to  be  cleanly 
and  tidy,  but  are  kept  in  a  depressed  condition  by  the  outward  filth  and 
effluvium  which  assails  them  at  every  step.  Houses  of  this  class  gene- 
rally belong  to  public-house  keepers,  or  a  class  of  operatives  who  have 
contrived  to  save  a  little  money  :  sometimes  to  building  clubs. 

The  publican  wishes  to  have  around  him  not  the  most  provident  class. 
The  small  tradesman,  penurious  in  his  habits,  will  not  expend  a  sixpence 
for  the  comfort  of  his  tenant  beyond  necessity;  and  the  building  clubs 
being  composed  of  many,  all  having  a  personal  interest  in  the  gains, 
but  none  in  the  comfort  of  their  tenants,  wiil  not  allow  of  any  expendi- 
ture beyond  what  will  secure  tenants  for  the  property,  so  that  the  drain- 
age, ventilation,  and  cleansing  are  left  to  chance,  as  the  public  authori- 
ties take  no  notice  of  such  localities. 

The  supply  of  water  is  from  wells  in  the  town,  and  from  reservoirs 
erected  by  a  water  company,  at  some  distance  in  the  country. 

The  water  is  of  fair  quality,  and,  upon  the  whole,  rather  abundant, 
though  far  short  of  the  supply  necessary  for  thorough  cleansing. 

I  found  that  the  people  of  Halifax  use  water  more  liberally  tor  wash- 
ing their  windows  and  floors,  and  even  in  rriany  instances  for  washing 


Supply  of  Water  and  Gas. 

.heir  lanes  and  streets,  than  in  any  other  town  I  visited.  There  is  no 
verv  efficient  means  for  extinguishing  fires  by  a  jet  Iron,  the  sery.ee- 
ISb  or  main  ;  bnt,  from  the  position  of  the  town  the  water  might,  by 
proper  arrangements,  be  used  for  extinguishing-  fires  by  jets,  and  lor 
washing  the  streets. 

The 'town  is  very  well  supplied  with  gas.  Still  few  or  none  of  the 
workino-  classes  take  it  into  their  houses,  and  the  streets  are  barely 
lighted  In  some  places  here  I  found  great  receptacles  for  ashes  and 
fifth  in  cellars  under  the  houses,  and  from  which  the  manure  was  not 
removed  more  than  twice  or  three  times  a-year. 

The  health  of  the  general  population  is,  however,  good  lor  a  town 
nopulation  In  one  locality  it  is  remarkable  that  in  a  class  of  cottages 
situated  in  the  higher  ground,  or  country  district,  there  is  more  fever 
than  amono-st  the  population  of  the  town.  The  medical  men  attn- 
bute  this  very  much  to  bad  drainage—to  the  inhabitants  having  filthy 
muck  holes  in  front  of  their  houses,  and  to  the  cold  and  more  exposed 
position  of  the  locality.  a     -.  '  i 

Most  of  the  young  population  are  employed  in  the  worsted  factories 
and  in  card  making.  It  has  been  generally  observed,  that  persons 
employed  in  the  woollen  or  worsted  manufactures  are  more  healthy 
than  those  employed  in  cotton. 

There  is  an  infirmary  of  recent  erection,  an  elegant  and  commodious 
house  where  great  attention  is  paid  to  the  patients,  and  to  this  excel- 
lent institution  is  attached  a  dispensary.  The  older  infirmary  building- 
was  situated  in  a  low  part  of  the  town,  where  the  drainage  is  bad,  and 
the  situation  confined  and  airless.  There  the  hospital  fever  often  pre- 
vailed, and  surgical  cases  were  most  difficult  to  cure,  as  I  was  assured 
by  the' medical  men,  from  the  effects  of  contaminated  damp  and  mias- 
matic atmosphere.  Ever  since  the  patients  have  been  received  in  the 
new  building,  there  has  been  a  complete  change.  The  recoveries  have 
been  more  rapid  and  sure,  and  surgical  cases  proceed  in  most  instances 
satisfactorily. 

Notwithstanding,  however,  the  many  excellent  general  arrangements 
of  this  building,  the  sewerage  is  of  the  old,  common,  unsatisfactory  kind, 
the  drainage  from  the  water-closets,  sculleries,  &c,  is  carried  under 
the  floors  of  the  rooms  and  passages  of  the  lower  fiat,  in  common  built 
sewers  (not  pipes),  with  cesspools,  and  the  consequence  is  a  constant 
emanation  of  bad  smells,  very  much  complained  of  by  the  house-keeper 
and  her  assistants. 

The  evil  must  more  or  less  affect  the  patients,  for  the  air  from  this 
lower  flat  pervades  the  whole  house  ;  though,  being  more  diluted  in  its 
passage  to  the  upper  floors,  the  smell  is  less  perceptible,  and  the  vitiated 
air  less  hurtful. 

The  use  of  cesspools  of  any  description  is  quite  inadmissible,  where 
purity  of  air  is  required,  and  wherever  human  beings  exist  such  is  re- 
quired. 

It  frequently  happens  that  where  a  small  quantity  of  contamination 
is  gradually  but  constantly  emitted  from  cesspools,  no  obvious  bad 
smell  or  effluvia  is  perceptible  to  common  observers,  still  the  surround- 
ing atmosphere  becomes  sufficiently  contaminated  to  produce  in  most 
constitutions  a  lowered  tone  of  health,  with  very  baneful  ultimate  effects 
to  those  long  exposed  to  its  influence. 
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The  slaughter-houses  of  Halifax  arc  situated  in  a  large  quadrangular 
space  in  the  middle  of  one  section  of  the  town.  The  general  arrange- 
ments are  better  than  in  most  towns;  yet  there  is  much  of  the  usual 
offensive  and  hurtful  character  of  such  establishments.  The  smell  espe- 
cially in  the  warm  weather  of  summer,  is  much  complained  of  by  the 
neighbouring  inhabitants,  and  the  emanations  from  the  putrid  matter 
must  influence  their  health  to  a  considerable  extent. 

The  sewer-water  is  in  general  discharged  into  the  brook  ;  the  water 
of  the  brook  is  used  to  a  limited  extent  at  several  places  for  irrigation, 
and  although  often  much  diluted  with  rain-water,  it  has  a  most  bene- 
ficial effect.  A  steam-engine  has  for  many  years  been  at  work  for  pump- 
ing the  water  of  the  brook  in  all  states,  however  impure,  for  supplying 
a  canal;  and  although  the  water  of  this  brook  often  contains  as  much 
matter  in  suspension  as  the  sewer-water  of  any  town,  it  has  been  regu- 
larly pumped  in  large  quantities  to  a  height  of  100  feet,  without  the 
slighest  injury  to,  or  difficulty  with,  the  pumps  ;  affording  an  excellent 
example  of  the  practicability  of  pumping  away  the  sewer-water  of  towns 
for  agricultural  purposes.  In  a  subsequent  paper  on  the  subject  of  the 
application  of  sewer-water  for  agricultural  purposes,  I  have  availed 
myself  of  this  example.* 

The  smoke  nuisance  is  in  no  wuy  materially  abated;  and,  from  th 
number  of  factories  situated  in  the  low  part  of  the  town  having  steam- 
engines,  there  is  much  smoke  in  the  atmosphere  at  all  times  when  they 
are  at  work,  and  which  dwells  very  much  in  the  locality,  from  the  en- 
closed nature  of  the  valley. 

The  general  features  of  Halifax  are  favourable  to  health.  Shel- 
tered from  the  east  and  west  winds  by  the  rising  ground  immediately 
enclosing  the  valley,  and  having  a  rapidly  sloping  surface  to  carry  off 
the  rain-water,  it  wants  but  a  better  sewerage,  especially  in  the  lower 
parts,  and  greater  attention  to  the  frequent  and  regular  removal  of  the 
tilth,  to  render  it  an  agreeable  and  healthful  residence. 


General  Observations  on  the  present  Condition  of  Large  Towns,  as 
regards  the  Health  and  Comfort  of  the  Inhabitants,  and  the  means 
of  Improvement.    By  James  Smith,  Esq.,  of  Deanston. 

The  general  defects  of  all  the  towns  which  I  visited  under  this  inquiry 
were — 

1.  Defect  of  areas  for  works  of  drainage,  and  consequent  defect  of  the 
requisite  extent  of  jurisdiction  to  enable  any  local  administrative  body 
to  carry  out  such  works  properly. 

The  natural  area  as  regards  drainage  was  not  in  any  case  within  the 
prescribed  limits,  and  there  is  a  difficulty  in  obtaining  that  free  outfall 
which  is  essential  to  good  drainage,  and  in  many  instances  the  drainage 
from  the  higher  grounds  is  thrown  upon  the  site  of  the  town  in  such  a 
manner  as  to  cause  much  damp  and  inconvenience;  whereas,  if  it 
were  under  the  control  of  the  proper  authority,  it  might  be  converted 
from  a  bane  to  a  benefit,  by  directing  it  into  the  sewers  at  proper  points,- 


*  Report  on  the  Application  of  Sewer- Water  to  Agricultural  Purposes. 
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so  as  to  assist  in  scouring  them  out  or  for  supplying-  a  sufficient 
dilution  to  retard  putrescence,  and  fit  the  fluid  for  pumping-  and  dis- 
tribution. The  obstacles  to  the  natural  drainage  caused  by  weirs  and 
other  obstructions  in  the  brooks  and  rivers  is  general  and  most  injurious, 
causing  the  overflow  of  the  sites  of  a  portion  of  the  houses  in  the  lower 
districts  in  periods  of  floods,  and  preventing  at  all  times  the  proper 
depth  and  efficiency  of  the  discharging  sewers. 

Thus  at  Hull:  that  which  is  really  one  town,— Sculcoats  as  well  as 
Hull, — is  split  into  two  clashing  jurisdictions ;  necessitating  double  sets 
of  officers,  double  superintendence  to  each,  or  excessively  expensive 
establishments,  inferior  powers  of  execution,  and  a  clashing  in  their 
action.  Sheffield  is  another  example:  the  town  is  cut  up  into  two  dis- 
tricts,'— Ecclesall  Bierlow  and  Sheffield. 

For  the  sake  of  economical  and  efficient  administrative  arrangements, 
the  collective  mass  of  houses  forming  a  town  and  the  suburbs  ought  to 
be  under  one  jurisdiction  for  these  purposes,  even  if  it  happened  to 
include  in  its  site  distinct  drainage  areas. 

The  drainage  area  ought  to  include  its  outfalls.    From  ignorance  or 
from  neglect,  the.  public  jurisdiction  over  the  outfalls  at  Sheffield,  at 
Halifax,  at  Leeds,  and  at  Bradford,  had  been  allowed  to  be  encroached 
upon,  and  dammed  up  for  mill  power.    These  dams  are  made  the 
catch-pits  for  the  sewage  of  the  town,  and  the  effect  of  the  miasma  from 
the  stagnant  pools  produced  is  most  pestilential.    The  legal  validity  of 
these  encroachments,  I  am  told,  admits  of  question,  but  inasmuch  as 
small  interests  in  possession,  with  apprehended  loss,  are  much  more 
active  than  any  large  public  interest,  it  seems  to  be  good  policy  for  the 
sake  of  the  population,  that  all  such  interests  should  be  bought  up 
liberally.    By  the  poor  people,  when  the  nature  of  our  inquiry  was 
understood,  it  was  everywhere  well  received.    But  a  louring  front  was 
occasionally  met  with  on  the  part  of  persons  in  a  condition  of  life  where 
it  might  not  be  expected  :  sometimes  an  aspect  was  exhibited  of  dis- 
approval of  interference  "with  local  self-government,"  and  intrusion; 
and  allegations  were  heard  that  the  people  disliked  to  be  interfered  with, 
and  liked  dirt,  and  would  not  have  their  habits  disturbed.    Every  such 
manifestation  turned  out  to  be  from  the  possessor  or  sharer  of  one  of 
these  immense  catch-pits,  or  some  pestilential  interest  or  other,  which  a 
complete  system  of  cleansing  and  purification  would  apparently  disturb. 
In  the  perambulation  of  the  lower  districts  inhabited  by  the  poorer 
classes,  it  was  often  very  affecting  to  see  how  resolutely  they  strove  (or 
decency  and  cleanliness  amidst  the  adverse  circumstances ;  to  see  the 
floors  of  their  houses  and  the  steps  washed  clean,  made  white  with 
the  hearth-stone,  when  the  first  persons  coming  into  the  house  must 
spoil  their  labours,  with  the  mud  from  the  street,  kept  filthy  by  neglect 
of  proper  scavenging;  to  see  their  clothes  washed  and  hung  out  to 
dry,  but  befouled  by  soot  from  the  neighbouring  furnaces;  and  to  see 
their  children  attempted  to  be  kept  clean,  but  made  dirty  from  the  like 
causes ;  and  sometimes  to  see  those  children,  notwithstanding  all  their 
care,  pale,  sickly,  and  drooping,  evidently  from  the  pestilential  miasma 
of  a  natural  stream,  converted  into  a  sewer,  and  dammed  up  for  the 
sake  of  mill  power,  in  the  hands  of  persons  of  great  influence  in  the 
return  of  members  to  the  town  council,  who  are  deaf  to  all  statements 
of  evidence  of  the  evil,  or  of  the  possibility  of  amendment. 
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2.  What  would  follow  as  a  consequence  of  defective  areas  in  respect 
to  the  larger  works, — imperfect  works  within  the  imperfect  areas.  In 
the  towns'  examined,  I  found  that  there  exists  a  general  want  of  suffi- 
cient sewerage  for  carrying-  off  the  rain  and  sewerage  water  from  the 
streets.  A  complete  want,  almost  without  exception,  of  such  branch 
communications  from  the  dwellings  and  courts  to  the  sewers  as  would 
remove  the  nuisance  and  injury  to  health  arising  from  putrid  and  offen- 
sive water  and  other  matter  flowing  in  open  channels,  and  in  most 
instances  a  total  want  of  such  under-drainage  as  is  necessary  to  render 
the  sites  of  the  houses  and  of  the  streets  dry. 

In  many  instances  either  cellar  dwellings  having  their  floors  from 
four  to  seven  feet  under  the  level  of  the  surface,  or  dwellings  having 
their  first  floors  under  the  level  of  the  ground  or  just  level  with  it,  are 
the  chie  f  residences  of  the  lower  grades  of  the  working  classes. 

The  depots  for  the  ashes  and  filth  of  the  families  are  generally 
immediately  adjoining  the  dwellings,  open  to  view,  frequently  covering 
laro-e  spaces  of  the  courts  or  streets,  and  with  privies  attached  exposed 
hi  defiance  of  all  feelings  of  decency,  and  in  all  most  offensive  to  sight 
and  to  smell,  and  constantly  emitting  effluvia  hurtful  to  health,  lhe 
people  in  o-eneral  are  most  sensible  of  the  evils,  and  make  every 
effort  to  induce  the  proprietors  to  have  the  nuisance  removed  or 
abated,  but  seldom  succeed.  The  dung  is  in  few  instances  removed 
ofiener  than  once  in  six  months,  and  then  an  extensive  surface,  exhaling 
offensive  effluvia  from  the  saturated  ground,  is  left  exposed. 

There  is  want  of  a  well-regulated  system  for  the  regular  scavenging 
or  otherwise  cleansing  the  alleys  and  courts,  and  in  general  a  want  of 
power  to  have  cleanliness  enforced  and  nuisances  removed  from  private 
courts  and  premises : 

A  want  of  power  or  arrangement  for  cognizance  of  such  by  tne 
police,  whose  interference  is  chiefly  confined  to  such  matters  in  the 
public  streets  only:  .  , 

The  want  of  sufficient  and  constant  supplies  of  water  at  high  pres- 
sure for  ordinary  domestic  purposes,  and  for  more  thorough  cleansing  : 
A  want  of  sufficient  lighting  by  gas  in  the  alleys  and  courts. 
There  is  a  great  want  of  width  and  openness  in  the  streets,  alleys, 
and  courts,  especially  in  those  parts  inhabited  by  the  working  classes. 
Houses  are  built  without  means  of  ventilation  sufficient  for  the  number 
of  individuals  generally  living  in  each  apartment. 

Regulations  for  the  enforcement  of  the  formation  of  sewers  and 
pavinn-  of  streets  in  all  cases  of  extension  are  much  wanted. 

A  want  of  some  general  supervision  of  the  public  economy  of  large 
towns,  whereby  the  complete  and  uniform  action  of  the  management 
of  the  various  trusts  shall  be  insured,  whilst  means  shall  be  afforded 
for  comparing  the  system  of  management  and  the  modes  of  working, 
and  the  cost  and  the  'results  of  one  town  with  those  of  another,  thereby 
leading  to  a  knowledge  of  the  best  system,  and  to  emulation  amongst 

thy°These  defective  works  are  further  aggravated  by  the  defective 
powers  of  the  existing  local  authorities,  whereby  the  mcremen ts  of 
the  towns  for  the  accommodation  of  the  increasing  population  might  be 
regulated. 

4.  Defective  constitution  of  the  local  authorities. 
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It  must  not  be  concealed  that  the  new  works  required  for  the  im- 
provement of  towns  require  a  degree  not  only  of  intelligence,  but  an 
amount  of  sustained  attention  too  great  to  be  treated  as  an  incident  to 
the  ordinary  duties  of  town  councils. 

This  was  displayed  in  a  marked  manner  at  Leeds.  There  the  ex- 
cessive sickness  and  mortality  arising  from  defective  administrative 
regulations  had  been  demonstrated  by  Mr.  Baker,  surgeon,  resident  at 
Leeds,  in  a  report  which  had  been  widely  promulgated.  He  had 
demonstrated  the  identity  of  the  cholera  track  and  the  fever  track 
precisely  in  the  line  of  "bad  drainage,  bad  public  cleansing,  close, 
crowded,  and  ill-regulated  habitations. 

The  chief  remedies  had  been  demonstrated  to  the  satisfaction  of 
the  mayor  and  a  number  of  gentlemen  of  education  in  a  very  able 
report  by  Captain  Vetch.  He  had  demonstrated  the  falsehood  of 
the  cry  of  "increased  rates;"  he  had  shown  that  the  whole  might 
be  accomplished  with  a  considerable  ultimate  reduction  of  the  existing 
charges. 

But  neither  the  demonstration  of  the  evils  nor  of  the  remedies  has 
availed  the  population.  A  local  Act  had  been  procured,  but  with 
defective  provisions;  and  those  provisions,  executed  as  self-acting  and 
unsupervised  laws  are  everywhere  found  to  be,  and  are  proved  to  be  by 
the  actual  existing  state  of  evils  intended  to  be  remedied.  And  that 
scientific  demonstrations  in  general,  such  as  those  witli  relation  to 
areas  of  drainage,  trigonometrical  surveys,  the  laws  of  gravitation,  or 
the  laws  of  hydraulics,  involved  in  the  cleansing  of  towns  by  the 
removal  of  matters  in  suspension  in  water,  the  application  of  these 
principles  to  the  maintenance  of  supplies  of  water  at  high  pressure,  a 
principle,  simple  as  it  is  and  fully  demonstrated,  is  yet  not  so  popularly 
understood  that  those  who  suppose  they  have  an  interest  against  the 
extension  of  reservoirs  and  the  necessary  works  may  not  for  some  time 
be  successful  in  denying  them,  we  might  fairly  expect  that  they  will  be 
of  little  avail  with  unscientific  persons,  such  as,  without  disparagement 
to  their  respectability  as  citizens,  the  members  of  town  councils  may 
be  stated  to  be. 

But  were  it  otherwise,  and  however  well  appreciated  such  works 
might  be  locally,  yet  they  would  require  a  very  laborious  supervision. 
To  put  a  stop  to  the  smoke  nuisance  at  Bradford  properly  and  easily 
might  require  the  attention  of  a  person  of  sufficient  science  to  under- 
stand the  management  of  fuel  in  furnaces;  but  if  any  unpaid  function- 
ary, possessing  such  qualifications,  Were  to  give  the  labour  requisite 
for  the  proper  performance  of  the  ditties  in  question,  though  he  might 
save  from  5  to  15  per  cent,  in  the  manufacturer's  consumption  of  fuel, 
and  an  immense  sum  in  extra  washing  and  wear  and  tear  of  clothes  to 
the  inhabitants, he  would  probably  be  set  down  as  a  madman.  Another 
element  which  presented  itself  as  a  serious  barrier  to  the  carrying  out 
of  local  works  by  the  authorities  as  at  present  constituted, — namely, 
party  divisions.  At  Hull,  when  I  visited  the  town,  and  paid  my  respects 
to  the  mayor  as  a  public  officer,  without  knowing  nor  thinking  it  my 
duty  to  notice  of  what  political  party  he  was,  and  made  inquiries  of 
the  municipal  officers,  and  perambulated  the  poorer  districts  with  them, 
I  found  that  this  very  innocent  act  of  mine  was  regarded  by  very  re- 
spectable persons,  but  an  anti-corporation  party,  as  "  taking  a  side." 
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The  supplies  of  water  for  the  town  I  found  had  been  for  a  long  period 
in  the  hands  of  the  corporation.    They  had  recently  obtained  an  Act 
for  the  extension  of  the  supplies  of  water.    Tnto  the  particulars  of  the 
mode  of  supply  I  had  not  time  to  enter;  but  that  a  considerable  ex- 
tension of  the  supply  was  required  for  the  general  use  of  the  population 
was  obvious  to  me.    Nevertheless,  I  found  that  the  extension  of  the 
supply  was  deemed  a  party  measure,  the  sufficiency  of  the  existing 
sources  strongly  contended  for,  and  the  measure  was  bitterly  opposed 
by  many  respectable  persons.    By  the  Act,  the  profits  derivable  from 
the  water  rents  are  limited  to  6  per  cent,  on  the  outlay.    I  had  no  time 
or  means  to  inquire  into  the  propriety  of  this  outlay  ;  I  heard  no  specific 
allegations  against  it,  and  presume  that  it  was  unimpeachable  or  satis- 
factory.   Nevertheless,  we  must  not  shut  our  eyes  to  the  general 
examples  of  extravagant  expenditure  we  have  had  in  local  public  works  ; 
and  supposing  this  particular  work  to  be  well  managed,  what  is  the 
general  tendency?    A  corporation  of  any  political  party  might  very 
easily  double  the  original  outlay  for  the  works  or  the  staff  of  officers  or 
turncocks  for  their  management,  and  it  was  impossible  not  to  feel  that  the 
rate-payers  might  be  more  cheaply  served  in  the  long  run,  if  the  whole 
service  of  the  water  supply  were  let  out  on  contract  for  a  term  of  years, 
and  that  the  whole  arrangement  would  have  worked  more  satisfactorily 
to  the  extent  to  which  it  was  freed  from  party  influences.    The  supply 
of  water  was  intermittent.    The  advantages  of  a  constant  supply  of 
water  in  the  reduction  of  the  tenants'  expenses  of  tanks,  in  the  readier 
means  it  afforded  for  private  baths,  and  for  cleansing  streets,  had  not 
been  seen  or  provided  for. 

From  all  these  considerations  it  was  evident, — from  the  state  of  the 
areas,  the  jurisdictions,  and  the  works  in  the  towns,  which  I  visited, — 
that  very  special  local  arrangements,  freed,  as  far  as  possible,  from 
party  conflict,  would  be  required  to  carry  them  out.  The  feeling  of 
distrust  of  the  inhabitants  against  any  new  rates  or  expenditure,  de- 
rived from  their  experience  as  to  past  expenditure,  is  one  of  the  most 
effectual  bars  to  the  advancement  of  improvement,  leading  to  narrow 
and  contracted  views  on  all  points,  and  disposing  to  the  adoption  of 
cheapness  and  saving  with  necessary  inefficiency,  in  place  of  liberal  views 
and  efficient  plans  and  operations.  If  it  is  possible  to  find  the  neces- 
sary pecuniary  means  without  a  rate,  the  chief  difficulties  would  be  re- 
moved. I  have  submitted  in  a  separate  paper  my  views  of  the  facilities 
of  obtaining  large  pecuniary  resources  by  the  application  of  the  sewer 
water.*  With  such  source  of  supply  there  will  be  no  difficulty  in  de- 
signing, executing,  and  keeping  up  a  most  perfect  system  as  far  as  our 
present  views  extend,  of  works  and  regulations  for  securing  the  greatest 
amount  of  health  and  comfort  which  can  be  attained  for  the  inhabitants 
of  large  towns. 

If  a  rate  must  still,  under  some  circumstances,  be  resorted  to  as  the 
only  source,  or  as  a  helping  source  for  procuring  the  necessary  funds, 
the  adoption  of  the  principle  of  dividing  the  charge  over  a  series  of 
years,  and  raising  the  money  immediately  required  by  loan  on  security 
of  the  rates,  will  greatly  diminish  the  immediate  pressure,  and  so  far 
remove  the  hostility  of  the  rate-payers  to  necessary  and  efficient  works 

*  See  Report  on  Profitable  Application  of  Sewer  Water,  p.  172. 
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of  improvement.  Besides,  substantial  justice  will  be  done  to  life- 
renters,  many  of  whom  have  no  other  source  of  living  but  by  a  limited 
amount  of  rent  drawn  from  house  properly.  Nevertheless,  I  believe 
that  this  jealousy  might  be  abated  by  a  properly  adjusted  and  revi  sed 
system  of  contract  management,  which  would  be  cheaper  than  any  other. 

As  against  new  expenditure  we  have  to  set  the  actual  existing  expen- 
diture, the  existing  charges  for  the  cleansing  of  cesspools  would  in 
general,  under  a  system  of  contract  management,  suffice  for  the  laying- 
down  an  improved  system  of  soil-pans  and  drains,  and  carrying  water  into 
every  house  to  cleanse  them.    It  certainly  would  be  so  at  Hull.  Then 
there  is  the  enormous  waste  of  productive  labour  in  excessive  sickness 
and  premature  deaths.    To  display  this,  I  have  thought  it  convenient 
to  adopt  the  same  heads  of  returns  of  sickness  and  mortality  during  one 
year  that  have  been  adopted  by  my  colleague,  Dr.  Lyon  Playfair,  for 
the  display  of  the  expense  of  premature  mortality  in  the  several  towns 
and  districts  of  Lancashire,  with  which  those  I  have  examined  may  be 
compared.    Though  the  mortality  of  some  of  the  town  districts  ap- 
pears to  be  greater  than  might  be  expected  on  a  cursory  view  of  them, 
yet  it  is  in  general  coincident  with  the  physical  condition  in  which  the 
population  is  found  to  be  on  a  close  examination,  and  there  can  be  no 
doubt  that  by  proper  measures  of  water  supply  to  the  houses,  proper 
house-drains  and  cleansing,  the  entire  suppression  of  cesspools,  the  re- 
moval of  grave-yards  and  slaughter-houses,  and  the  suppression  of  the 
smoke  nuisance,  and  proper  ventilation,  the  physical  or  sanatory  con- 
dition of  the  population  of  town  districts  might  be  brought  up  to  the 
condition  of  the  present  best  conditioned  rural  district   in  each  part  of 
the  country  ;  for  in  those  districts  themselves  the  drainage  is  imperfect, 
epidemic  diseases  are  prevalent,  and  there  is  evidently  much  to  amend. 

From  this  table,  the  poor  artisan  at  Bradford  might  see  that,  for  a 
wretched  tenement,  he  sacrificed,  under  a  notion  of  saving,  such  as  pre- 
vailed with  the  town  council  at  Leeds,  no  less  than  16  years'  chances  of 
life  and  money  earnings  during  that  time,  estimating  them  only  at 
7s.  6c/.  per  week,  of  184/.  The  town  council  of  Leeds  may  see  that  their 
year's  excess  of  deaths  from  preventible  disease  in  1841  was  1169; 
that  the  year's  funeral  bill  for  this  excess  could  not  have  been  less  than. 
5800/. ;  that  the  bill  for  the  excess  of  sickness  during  that  same  year 
for  the  town  is  moderately  estimated  at  32,700/.  ;  and  that  the  loss  of 
productive  labour  swept  away  by  that  one  year's  excess  of  mortality 
could  have  been  no  less  than  317,000/.  to  the  country. 
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On  the  Application  of  Sewer-Water  to  the  purposes  of  Agri- 
culture, with  a  view  to  the  establishment  of  an  independent 
Income  lor  the  Improvement  of  Towns. 

By  James  Smith,  Esq.,  of  Deanston. 


The  greatest  obstruction  to  the  improvement  of  towns,  as  regards  their 
sanatory  condition,  is  the  difficulty  of  finding  money  to  accomplish  the 
necessary  works.  The  only  existing  mode  of  raising  money  for  such 
purpose  is  by  a  rate  upon  the  inhabitants:  rates  are,  under  any  circum- 
stances, unpopular;  and  more  especially  so  when  made  for  a  purpose 
the  advantages  of  which  are  not  generally  understood,  or  which  do  not 
come  at  once  as  an  appreciable  advantage  to  eacb  individual.  The 
popular  feeling  against  rates  has  a  constant  tendency  to  obstruct 
improvement.  If,  therefore,  a  source  can  be  found  from  which  a  suffi- 
cient supply  of  money  can  be  obtained  for  carrying  out,  in  the  most 
complete  manner,  all  the  necessary  works  for  promoting  the  health  and 
comfort  of  the  people  altogether  independent  of  rates,  one  of  the  greatest 
boons  to  large  towns,  and,  indeed,  to  all  towns,  will  have  been  accom- 
plished. 1  shall,  with  that  view,  endeavour  to  show,  that  in  the  profit- 
able application  of  the  sewer-water  of  every  town,  there  is  that  source 
of  independent  income  so  much  to  be  desired. 

In  the  sewer-water  of  all  towns,  whether  running  upon  the  surface 
in  open  channels,  or  finding  its  way  to  the  nearest  brook  or  river  in 
covered  conduits,  there  must  be  a  large  amount  of  the  debris  of  the 
great  mass  of  matter,  which  is  constantly  being  carried  from  the  country, 
to  sustain  as  well  the  inhabitants  as  the  various  animals  kept  in  every 
town  ;  and  this  debris,  being  of  animal  and  vegetable  origin,  must  be 
well  fitted  to  be  applied  to  the  land  as  a  manure  :  reasoning  with  very 
ordinary  intelligence  would  at  once  lead  to  this  general  conclusion ; 
but,  by  the  aid  of  chemical  science  employed  in  conjunction  with  the 
physiological  discoveries  of  late  so  clearly  laid  before  the  world  by 
Liebig,  Boussingault,  Sprengel,  Johnston,  and  others,  we  are  enabled 
to  ascertain  the  particular  amount,  and  to  appreciate  the  pecuniary  value 
of  such  manure.  Independent,  however,  of  scientific  inquiry,  we  have 
some  important  practical  examples  of  the  great  value  of  sewer-water 
applied  as  a  manure. 

The  sewer-water  of  some  sections  of  the  city  of  Edinburgh  has 
been  applied,  for  upwards  of  30  years,  in  irrigating  land  of  various 
qualities,  for  the  purpose  of  promoting  the  growth  of  grass,  which  is 
cut  and  used  as  house-food  for  horses  and  cattle,  consisting  chiefly  of 
milk  cows.  The  sewer-water  coming  from  a  section  of  the  Old  Town, 
is  discharged  into  a  natural  channel  or  brook,  at  the  base  of  the  sloping 
site  of  the  town,  at  sufficient  height  above  a  large  tract  of  ground 
extending  towards  the  sea  to  admit  of  its  being  flowed  by  gravitation 
over  a  surface  of  several  hundred  acres.  The  water,  as  it  comes  from 
the  sewers,  is  received  into  ponds,  where  it  is  allowed  to  settle  and 
deposit  the  gross  and  less  buoyant  matter  which  is  carried  along  by  the 
water  whilst  it  flows  on  a  steep  descent.  From  these  tanks  or  settling 
ponds  the  sewer-water  flows  oft'  at  the  surface,  at  the  opposite  end  to 
its  entrance.  The  water  so  flowing  off  still  holds  in  suspension  a  large 
quantity  of  light  flocculeut  matter,  together  with  the  more  minute  debris 
of  the  various  matters  falling  into  the  sewers,  and  chiefly  of  vegetable 
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and  animal  origin.  The  water  is  made  to  flow  over  plats  or  plateaus  of 
ground,  formed  of  even  surface,  so  that  the  water  shall  flow  as  equally 
as  possible  over  the  whole,  with  various  declinations,  according-  to 
circumstances ;  and  it  is  found  in  practice,  that  the  flow  of  water  can 
easily  be  adjusted  to  suit  the  declination.  The  land  nearest  the  source 
is  generally  a  strong  loam,  on  a  clay  subsoil :  as  the  land  extends 
towards  the  sea  the  soil  becomes  lighter,  until  at  the  beach,  where  it  is 
altogether  a  pure  sea  sand,  without  any  appreciable  amount  of  earthy 
patter.  This  sand,  in  its  original  state,  carried  but  a  few  scattered 
patches  of  stunted  whins,  intermixed  with  bent  grass.  When  the 
irrigation  of  the  sewer-water  was  first  applied  to  the  land  nearest  to 
Edinburgh,  it  was  simply  allowed  to  run  over  the  surface  in  the  usual 
mode  of  irrigation  ;  but,  after  the  introduction  of  thorough  draining, 
the  beneficial  effects  of  such  drainage  on  arrable  land  and  pasture, 
suggested  to  the  late  Mr.  Oliver,  of  Lochend,  one  of  the  tenants  of 
the  irrigated  meadows,  the  propriety  of  having  under-drainage  in  the 
irrigated  ground ;  and  he  found,  as  he  had  anticipated,  great  advantage 
from  it,  as  it  permitted  the  water  to  percolate  through  the  soil  to  a  con- 
siderable depth,  thereby  diffusing  its  enriching  ingredients  through  the 
whole  body  of  the  active  soil,  and  even  into  the  subsoil.  Thus  at 
present  a  great  proportion  of  the  water  thrown  upon  the  land  passes 
through  the  soil  by  filtration,  whilst  only  a  part  now  flows  off  from  the 
surface.  As  the  water  flows  from  each  successive,  plat  it  is  received 
into  an  open  channel,  whereby  it  is  conducted  to  a  succeeding  plat,  at 
a  lower  level,  until  having  passed  over  a  great  number,  it  reaches  the 
sea,  and  is  then  lost,  though  still  rich  in  fertilizing  matter,  as  the  follow- 
ing analyses  of  water,  taken  from  the  different  stages  of  its  progress, 
will  abundantly  show. 

Analyses  made  by  Mr.  Phillips,  the  Government  chemist,  at  the 
Museum  of  Economic  Geology,  namely : — 

No.  1.  Water  taken  up  immediately  on  its  leaving  the  sewer. 

No.  2.  Taken  as  it  flowed  from  the  subsidence  pond. 

No.  3.  Taken  after  having  flowed  over  one  plat. 

No.  4.  Taken  after  having  flowed  over  several  plats. 

No.  5.  Taken  still  further  on. 

No.  6.  Taken  at  the  sea. 

The  analyses  stand  thus  : — 


Solid  Matter, 
in 

Suspension. 

Solid  Matter, 
in 

Solution. 

Sulphuretted 
Hydrogen  Gas. 

The  gallon  of  No. 

1 

gave 

244  grains. 

82  '7  grains. 

20-4  cubic  inches. 
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From  these  analyses  it  will,  in  the  first  place,  be  observed,  that  a 
large  deposit  of  the  matter  held  in  suspension  takes  place  in  the  pond, 
and  that  there  is  also  in  the  first  plat  of  ground  a  similar  deposit  of 
considerable  amount ;  but,  as  the  water  adv.ances,  passing  over  successive 
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plats,  the  deposit  diminishes,  until  there  is  eventually  little  left  in  sus- 
pension.   On  looking  to  the  column  in  which  the  matter  held  in  solution 
is  given,  it  will  be  found  that  the  proportion  of  the  fertilizing  matter  in 
solution  rather  increases  after  the  first  application,  and  is  sustained 
with  very  little  diminution  to  the  end.    The  reason  of  this  is  obvious: 
the  matter  being  in  solution  can  only  be  left  in  the  soil  in  association 
with  a  corresponding  portion  of  water;  the  other  water  not  absorbed 
passing  off  with  its  own  portion  of  matter  still  in  solution.    The  matter 
in  suspension  in  the  portion  of  water  taken  for  analysis  differs  in  some 
degree  from  the  deposit  made  on  the  large  scale  in  the  pond,  for  in  the 
latter  there  would  be  a  proportion  of  large  pieces  of  various  substances 
not  sufficiently  disintegrated  to  be  suspended,  but  which  are  rolled 
along  on  the  bottom  of  the  channel  by  the  force  of  the  stream.  The 
matter  which  is  deposited  in  the  ponds  is  found  to  be  of  comparatively 
little  value,  being  composed  chiefly  of  cinders  and  other  undecomposable 
substances.    The  matter  of  deposit  thus  obtained  does  not  sell  for  more 
than  Is.  per  ton,  and  its  value,  when  compared  with  the  results  of  the 
irrigation  by  the  water  which  has  left,  is  not  more  than  one-tenth  of  the 
value  of  the*  latter.    I  may  here  remark  that  I  observed  on  going  over 
the  meadows  so  irrigated  with  the  sewer-water,  that  the  offensive  smells 
eomplained  of  by  some  of  the  neighbouring  inhabitants  as  arising  from 
the  meadows,  emanated  mainly  from  the  masses  of  decomposing  matter 
left  in  the  ponds,  and  not  so  much,  if  at  all,  from  the  water  holding 
only  fertilizing  matter  in  solution* 

The  practical  result  of  this  application  of  sewer-water  is,  that  land 
which  let  formerly  at  from  40s.  to  6/.  per  Scotch  acre,  is  now  let  annually 
at  from  30/.  to  40/.,  and  that  poor  sandy  land  on  the  sea  shore,  which 
might  be  worth  2s.  6d.  per  acre,  lets  at  an  annual  rent  of  from  15/.  to 
20?.  That  which  is  nearest  the  city  brings  the  higher  rent  chiefly, 
because  it  is  near  and  more  accessible  to  the  points  where  the  grass  is 
consumed,  but  also  partly  from  the  better  natural  quality  of  the  land. 
The  average  value  of  the  land,  irrespective  of  the  sewer-water  application, 
may  be  taken  at  31.  per  imperial  acre,  and  the  average  rent  of  the 
irrigated  land  at  30/.,  making  a  difference  of  27/. ;  but  2/.  may  be 
deducted  as  the  cost  of  management,  leaving  25/.  per  acre  of  clear 
annual  income  due  to  the  sewer-water. 

In  making  an  application  of  the  whole  sewer-water  of  a  town,  so 
great  a  proportionaie  annual  income  could  not  be  obtained  as  has 
resulted  from  the  application  of  small  portions,  as  the  difficulty  and 
expense  of  conveying  it  to  a  distance  would  require,  a  greater  expendi- 
ture of  money  in  the  apparatus  necessary  to  accomplish  that  object, 
whilst  the  value  of  the  produce  resulting  from  the  application  would  be 
diminished  by  its  greater  distance  from  the  locality  of  consumption. 
A  demand  for  grassgrown  by  the  application  of  sewer-water  in  irrigation 
has  a  limit  which  would  compel  the  application  of  the  greater  portion 
to  the  enrichment  of  tillage  lands,  the  results  of  which  have  not  hitherto 
b-en  found  so  profitable  as  those  from  grass  lands.  The  water  could 
not  well  be  distributed  over  the  open  tillage  land  by  irrigation;  it 
would  therefore  be  necessary  to  resort  to  some  mode  of  distributing  it 


*  Mr.  Chadwick  and  Dr.  Arnott,  when  they  went  over  the  irrigated  meadows,  I 
am  imi'ormed,  made  the  same  observation. 
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by  jet.  This  requires  the  conveyance  of  the  water  in  pipes,  under  a 
pressure  of  from  100  to  150  feet  of  altitude,  to  a  number  of  convenient 
points  in  ihe  different  farms  where  it  is  to  be  used.  In  this  there  is  no 
difficulty  ;  it  is  a  simple  engineering  question,  the  success  of  which  is 
certain,  whilst  the  cost  cai^be  estimated  on  known  data.  I  made  an 
experiment,  on  a  large  scale,  at  the  Southvvavk  Water  Works,  which 
satisfied  me  of  the  practicability  of  distribution  by  the  jet.  With  an 
altiiudiual  pressure  of  120  feet  of  water,  and  using  a  B&<ineh  hose  with 
a  discharging  orifice  or  nozzle  of  1  inch  in  diameter,  I  found  that  I 
could,  from  one  point,  distribute  water  over  an  area  of  two  statute  acres 
—but,  to  be  sate,  say  one  statute  acre.  Dividing  the  quantity  so 
required  annually  into  three  portions,  for  separate  applications,  one  jet 
of  L  inch  orifice  will  deliver  each  portion  in  about  an  hour,  as  ascertained 
from  data  founded  on  an  experiment  made  the  same  clay  to  ascertain 
the  quantity  of  water  discharged  in  a  given  time  from  a  similar  orifice, 
with  a  similar  pressure. 

The  sites  of  most  towns,  or,  at  all  events,  the  points  of  discharge  of 
the  sewer-water,  being  at  a  lower  level  than  the  surrounding  country, 
it  will  in  most  situations  be  necessary  to  pump  the  sewer-water  to 
altitudes  corresponding  to  the  different  altitudes  of  the  lands  to  be 
supplied,  and  with  an  aditional  altitude  of  from  100  to  150  feet,  for  the 
purpose  of  affording  the  necessary  force  of  jet.  This  can  easily  be 
accomplished  by  proper  pumping  engines,  and  at  one  or  more  lifts,  as 
mav  be  found  necessary.*  The  cost  of  pumping  is  matter  of  calcu- 
lation, depending  in  some  degree  on  the  cost  of  fuel  when  water-power 
cannot  be  obtained.  The  extreme  cheapness  of  the  cost  of  pumping 
water  has  been  given  in  the  evidence  before  the  Commission  ;  but,  in 
order  to  found  the  estimate  entirely  upon  practical  result,  I  have  taken 
the  data  from  a  result  of  three  years'  actual  Working,  kindly  furnished 
by  Mr.  Bull,  of  the  Calder  and  Hebble  Navigation,  from  the  returns  Of 
an  engine  pumping  water  from  the  brook  near  Halifax  to  supply  the 
canai  J  and  I  take  thesedata  with  the  more  confidence,  because  the  water 
so  pumped  consisted  chiefly  of  the  sewer-water  of  the  town  of  Halifax. 
The  engines  being  old,  are  not  of  the  most  improved  construction  for 
pumpimr,  and  the  assumed  quantity  to  be  pumped  is  taken  under  the 
quantity  which  the  engines,  in  Mr.  Bull's  opinion,  can  accomplish.  I 
assume'  200  feet  as  an  average  altitude.    A  great  proportion  of  the 

*  An  erroneous  notion  has  gone  out  relative  to  the  stand-pipe  for  giving  tha 
altitudinal  pressure  for  the  jet.  In  my  first  public  announcement  of  the  jet  plan 
for  distributing  liquid  mauure,  I  used  the  expression,  "  tower,  with  a  cistern  at  the 
top."  as  1  thought  that  expression  would  be's't  convey  a  notion  of  the  erection 
necessary  to  the  gentlemen  and  farmers  who  heard  me;  but  I  find  that  some  have 
apprehended  a  large  and  boardly  tower,  with  a  cistern  of  considerable  dimensions, 
like  a  great  tank,  at  the  top.  Now,  all  that  is  necessary  is  a  j 
double  siand-pipe  of  cast  iron,  of  the  same  diameter  as  the  main  J  1 
pipe  standing  near  the  site  of  the  engine,  to  the  necessary  altitude 
say  to  120  or  150  feet,  and  which  pipe  may  he  steadied  and 
supported  from  the  engine  chimney.  The  pipe  will  be  at  the  top 
thos :  up  the  one  branch  flows  the  water  from  the  pump,  and 
which,  passing  down  tl.e  other,  flows  off  by  the  main  to  the 
service-pipes.  The  water  having  to  pass  over  the  turn  at  the  top 
of  the  stand-pipe,  the  pressure  will  be  kept  up  at  all  times  whilst 
the  engine  is  at  work,  and  it  must  always  be  at  work  when  water 
is  being  used. 
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•water  of  most  towns  can  be  disposed  of  at  from  50  to  100  feet,  and  will 
seldom  be  required  to  be  raised  more  than  400  feet.    Part  of  the  altitude 
will  be  necessarily  expended  in  overcoming  the  friction  of  the  con- 
veyance pipes,  which  will,  of  course,  increase  with  the  distance.  In 
making  the  following  estimate,  I  have  confined  the  district  to  be 
supplied  to  an  area  of  four  square  miles,  containing  2560  statute  acres. 
I  have  supposed  the  whole  to  be  laid  off  in  10-acre  fields,  and  have 
put  down  the  position  for  the  service-pipes  in  such  order  as  to  effect 
the  distribution  of  the  water  over  each  area  of  40  acres  by  a  hose-pipe 
312  yards  long.    The  main  piping  I  have  assumed  at  the  length  of 
the  side  of  the  square,  with  one  mile  added  to  clear  the  suburbs  of  the 
town.    The  main  is  taken  at  12  inches  in  diameter,  which  will  be 
sufficient  to  pass  the  quantity  of  water  required  for  a  great  extent  of 
land ;  and  the  service-pipes  are  taken  at  4  inches  diameter,  which  is 
very  ample,  as  never  more  than  two  or  three  jets  will  be  playing  from 
one  service-pipe  at  the  same  time.    The  main-pipes  I  have  estimated 
as  of  cast-iron,  the  service-pipes  as  of  fire  clay,  as  I  have  ascertained  that 
such  can  be  had  at  one-third  of  the  price  of  cast-iron  pipes,  and  I  have 
seen  such  proved  to  a  pressure  of  600  feet.    They  will  certainly  stand 
well  a  pressure  of  300  feet.    These  pipes  I  suppose  to  be  sunk  two 
feet  under  the  surface,  with  a  plug-opening  for  attaching  the  hose  for 
each  four  fields  or  40  acres.    The  hose-pipe  and  jet  must  in  all  cases  be 
worked  by  persons  employed  by  the  sewer-water  establishment,  who 
will  apply  the  liquid  at  such  times,  in  such  manner,  and.  in  such 
quantity  as  the  farmer  shall  desire,  under  proper  regulations.  Part 
may  be  delivered  by  jet,  part  for  purposes  of  irrigation ;  and  it  is 
evident  that  any  farmer  would  be  greatly  benefited  by  appropriating  a 
portion  of  bis  farm  as  meadow,  to  be  irrigated  by  the  sewer-water  for 
the  production  of  early  and  abundant  crops  of  grass.    The  application 
to  the  tillage  land  could  be  made  at  any  time,  on  bare  fallow  or  on 
growing  crops;  and  it  is  probable  that  two  or  more  applications  in  the 
course  "of  the  season,  of  limited  quantities,  would  be  found  most 
conducive  to  the  luxuriant  and  perfect  growth  of  the  crops.  Expe- 
rience will  in  due  time  point  out  the  best  modes  of  application.  The 
quantities  to  be  given  I  have  assumed  from  an  analysis  showing  the 
amount  of  fertilizing  matter  in  the  sewer-water  of  Edinburgh  and 
Leeds,  as  analysed,  the  former  by  Mr.  Phillips,  and  the  latter  by  Mr. 
West,  of  Leeds;  and,  making  an  approximate  comparison  with  guano 
of  the  best  quality,  assuming  2*  cwt.  of  guano  to  be  equal  to  5  cwt. 
of  the  fertilizing  matter  of  sewer-water.    2i  cwt.  of  guano,  applied 
annually  to  an  acre  of  land,  would  induce  a  very  rich  condition  of  the 
soil    especially  when  conjoined  with  the  farm-yard  manure  always 
available,  and  would  even  tend,  in  a  course  of  years,  to  increase  very 
much  the  amount  of  this  description  of  manure,    Taking  the  quantity 
of  water  necessary,  from  analyses,  to  furnish  5  cwt.  ot  fertilizing  matter, 
at  17  920  o-allons  per  acre,  I  give  below  an  estimate  of  the  cost  thereof ; 
I  o-ive  also  an  estimate  of  the  cost  of  supphing  double  that  quantity, 
equal  to  5  cwt.  per  acre  of  guano,  or  30  tons  of  farm-yard  manure.* 

*  By  an  experiment  made  last  season,  on  a  portion  of  meadow  in  Lancashire, 
aDplvins  at  the  rate  of  15  tons  of  farm-yard  manure  per  acre,  and  3  cw  .  ot  guano  to 
ano thermal  portion,  their  effects  were  found  to  be  infenor  to  the  8  tons  of  sewer- 
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Estimate  of  the  probable  Expense  of  Receiving-Tanks,  Pumping- 
Engine,  Pipes,  Hose,  &c,  for  raising,  conveying,  and  distributing 
Sewer- Water  over  an  area  of  Four  Square  Miles  (equal  to  2560 
acres). 


30-horse  pumping-engine,  engine-house,  chim- 
ney, &C5 .  •    •  • 

♦Three  miles  of  12-inch  main-pipe   .     .  . 
Sixteen  miles  of  fire-clay  service-pipes  .  . 
Hose  with  screw  joints  .... 
Plusr-cocks  • 


Contingencies,  10  per  cent. 
Outlay  for  2,560  acres.  .- 
For  one  acre,  31.  14s.  2d. 


X. 

s. 

a. 

500 

0 

0 

2,000 

0 

0 

3,704 

0 

0 

2,020 

6 

4 

283 

4 

0 

128 

0 

0 

8,635 

10 

4 

863 

11 

2 

£9,499 

1 

6 

Estimate  of  the  probable  Annual  Expense  of  the  Application  of  17,920 
gallons  of  Sewer-Water  per  Acre,  which  will  contain  5  cwts.  of 
dissolved  and  suspended  matter,  and  which  is  considered  to  be  equal 
to  a  dressing  with  2j  cwt.  of  guano,  or  15  tons  of  farm-yard  manure. 

Raising  45,875,200  gallons  200  feet  high,  to  be    £.     s.  d. 

distributed  over  2,560  acres,  allowing  17,920 

gallons  per  acre,  at  Id.  per  2,400  gallons  .  .  159  15  1 
Annual  wear  of  hose  93120 
Management,  and  wages  of  men  employed  in 

distributing  348     0  0 

Rates  and  taxes   320     0  0 

Interest  on  sunk  capital  9,499Z.  1*.  6d.,  at  5  per 

cent   474    19  0 

Allow  for  repairs  and  sinking-fund  1%  per  cent. 

on  outlay   237     9  6 

Annual  expense  of  application  to  2,560  acres  .  .  1,633    15 7 


£.  s.  d. 

Cost  of  manuring  one  acre  with  sewer-water  .    «    0  1 2  9 

„          „          guano,  2i  cwt.,  at  8*.   ...    1  00 

„          „          farm-yard  manure,  1 5  tons,  at  4s.  3  0  0 

Sewer-water  is  cheaper  than  guano  .  .  .  •  0  7  3 
„         „               farm-yard  manure 


the  average  of  the  two  1 


2      7  3 
7  3 


water  applied  to  a  similar  extent  of  ground.  The  water  applied  not  having  been 
analysed,  I  cannot  estimate  the  amount  of  fertilizing  matters  contained  in  it ;  but 
assuming  a  similar  quantity  to  that  found  in  the  Edinburgh  sewer-water,  the  amount 
applied  must  have  been  about  1792  gallons  per  acre,  which  is  much  less  than  the 
quantity  I  proposed  to  apply  to  tillage  land.  ,  . 

*  One-halt'  of  the  cost  of  the  main-pipe  is  only  charged,  as  from  its  position  and 
capacity  it  is  sufficient  to  supply  other  sections  of  land  of  equal  extent. 
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Estimate  of  the  probable  Annual  expense  of  the  application  of  35,840 
gallons  of  Sewer-Water  per  acre,  which  will  contain  10  cwt.  of  ferti- 
lizing matter,  and  which  is  considered  equal  to  a  dressing  with  5  cwt. 
of  guano,  or  30  tons  of  farm-yard  manure. 


Raising  91,750,400  gallons  of  sewer-water,  to 
be  applied  to  2,560  acre3,at  2d.  per  2,400  gal- 
lons .    

Annual  wear  of  hose  

Management  and  wages  of  men  employed  in 
distributing  ■  .  ■ .  •    •  • 

Rates  and  taxes  ..  •.  -.  -.  •.  ••  ••  ••  ■• 

Interest  on  sunk  capital  at  5  per  cent.  . 

Repairs  and  sinking-fund,  3  per  cent,  on  outlay 


£. 

S. 

d. 

319 

10 

2 

140 

8 

0 

396 

0 

0 

500 

0 

0 

474 

19 

0 

284 

19 

6 

Annual  expense  of  the  application  to  2,560  acres  £2,115 


16  8 


£.  s.  d 

Cost  of  manuring  one  acre  with  sewer- water    .    .    0  16  6 
with  guano,  5  cwt.  at  8s. 
with  farm -yard  manure,  30  tons 

at  4*.   

Sewer-water  is  cheaper  than  guano     .    .  . 

,  farm-yard  manure    .    5  3 

the  average  of  the  two    3  3.6 


2    0  0 

6  0  0 
1  3  6 
6 


I  have  ascertained  that  the  quantity  of  sewer-water  rdue  to  a  town 
of  50,000  inhabitants  amounts  to  about  1,190,080,946  gallons  per 
annum,  which  quantity  will  yield  an  annual  application  of  17,920  gal- 
lons per  acre  to  an  extent  of  66,410  acres.  Taking  the  average  cost  of 
ouano  and  farm-yard  manure,"  as  shown  in  the  first  and  lowest  estimate, 
at  21  per  acre,  and.  deducting  12s.. 9d„  the  .cost  of  the  application  of 
the  sewer- water,  there  will  appear  a  saving,  due  to  the  sewer-water  of 
11  Is  3d.  per  acre;  allowing  one-half  thereof  to  go  to  the  farmer, 
there  will  remain  a  free-income  due  to  the  sewer-wsrter  of  45,24U,  which 
is  nearly  one  pound  per  head  of  the  population. 

This  result  is  so  far  corroborated  by  the  estimates  given  by  Liebig, 
and  other  chemists,  of  the  value  of  the  solid  and  liquid  excreta  of  a  man. 
But  here  there  is,  in  addition  in  the  sewer-water,  a  vast  amount  ot  soap- 
suds, dish-washings,  horse  and  cow  urine,  the  debris  from  manufactures 
the  washings  of  the  streets,  &c.  At  present  in  most  towns  much  ot 
the  human  excreta,  both  solid  and  liquid,  passes  off  into  dung-pits,  &c  ; 
but  a  more  perfect  system  of  sewerage  would  secure  the  whole  of  the 
liquid  and  dissolvable  debris  made  within  the  town  so  as  to  cause  a 
much  greater  enrichment  of  the  sewer-water  than  exists  at  present  any- 
where, or  than  was  found  in  the  sewer-water  analyzed  to  afford  data  tor 

this  estimate.  „ ,  .  „„ 

Taking  a  general  view  of  the  subject,  we  may  safely  assume  a  clear 
revenue  "from  the  sewer-water  of  all  towns  of  1Z  for  each  inhabitant 
either  in  a  direct  money  return,  or  partly  to  the  inhabitants  n  a  /educed 
price  from  the  increased  abundance  of  produce:  and  it  is  obvious  that 
puch  income  annually  accruing  will  provide  a  sufficient  fund  for  the 
improvement  of  all  towns  in  a  manner  corresponding  to  the  most  en. 
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lightened  views  with  respect  to  sanatory  regulation  and  improvement 
of  the  present  time,  and  will  remain  as  a  source  for  accomplishing  such 
further  improvements  as  science  and  practical  experience  shall  from  time 
to  time  suggest. 

Obstacles,  both  moral  and  physical,  will  no  doubt  be  found  in  the  way, 
but  none  certainly  more  formidable  than  such  as  were  opposed  to  the 
introduction  of  gas  for  lighting  towns.  At  present  the  sewer-water  of 
towns  is  unappropriated,  and,  although  all  contribute  to  its  production, 
none  claim  therein  a  right  of  property.  It  is  in  principle  and  in  origin 
public  property,  and,  having  an  important  value,  it  becomes  the  duty  of 
the  guardians  of  the  public  interests  to  take  steps,  in  the  first  place,  for 
the  investment  of  all  sewer-water  for  the  public  interest,  and  thereafter 
to  provide  legal  facilities  for  rendering  it  practically  available.  Some 
time  will  elapse  before  the  public  in  general  see  and  fully  appreciate  the 
merits  of  this  scheme,  and  no  great  heed  will  be  given  to  if,  until  at 
least  one  town,  or  section  of  a  town,  shall  have  put  the  plan  into  actual 
operation  ;*  but  so  soon  as  that  shall  have  been  accomplished  there  will 
be  a  general  desire  to  adopt  the  plan,  and  there  will  be  no  difficulty  in 
finding  ample  capital  for  the  purpose.  The  great  outlets  of  the  sewer- 
age of  most  towns  can  with  little  difficulty  be  adapted  to  the  appropriation 
of  the  sewer-water  for  agricultural  purposes,  and  the  internal  and  more 
minute  sewerage  can  afterwards  be  carried  to  comparative  perfection  by 
the  funds  which  will  arise  from  such  appropriation. 

With  such  command  of  funds  as  the  application  of  the  sewer-water 
will  afford,  the  structural  improvement  of  towns  will  proceed  with  a 
steady  progress  unfettered  by  private  interests,  and  uninfluenced  by 
popular  clamour. 


Copy  of  a  Commission  issued  in  the  Reign  of  Henry  the  Fourth, 
for  Inquiring  into  the  Means  of  Draining  and  Supplying  the 
Town  of  Kingston-upon-Hull  with  Water.  Inquisition  ad  quod 
Damnum.    3  Hen.  IV. 

Henry,  by  the  grace  of  God,  King  of  England  and  France,  and  Lord 
of  Ireland,  to  our  chosen  and  faithful  Henry  de  Percy  le  Fitz,  Esquire; 
William  Gascoigne,  Esquire;  Peter  de  Bukton,  Esquire  ;  John  Scrop, 
Esquire;  Robert  de  Hilton,  Esquire  ;  John  Rouche,  Esquire;  John 
Holtrum,  Esquire  ;  Robert  Tirwhit,  William  Lodyngton,  Hugh  Arderne, 
John  de  Predenesse,  and  Richard  Tirwhit,  greeting:  Know  ye  that 
whereas,  as  we  have  learned,  our  chosen  lieges  the  mayor,  bailiffs,  and 
commonalty  of  our  town  of  Kingston-upon-Hull,  hold  the  same  town 
of  us  at  a  fee  farm  of  sixty  and  ten  pounds  per  annum,  and  that  town 
is  situated  upon  the  river  Humber,  which  is  an  arm  of  the  sea :  and  there 
is  need  in  these  days  of  great  charges  and  expenses  for  the  protection 
of  the  same  against  the  force  of  the  water  aforesaid  :  and  so  as  well  on 
account  of  charges  and  expenses  of  this  kind  there  daily  arising,  to  be 
sustained  and  supported,  as  that  sweet  water  is  not  had  coming  or 


*  I  am  at  present  engaged  by  the  Harbour  Commissioners  of  Aberdeen  to  report 
upon  the  best  means  of  applying  the  sewer-water  of  that  city  for  agricultural  pur- 
poses. 
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flowing  to  that  town,  except  only  by  boats,  and  that  at  sumptuous  cost, 
whereby  the  poor  inhabitants  of  the  town  aforesaid  in  large  numbers 
every  year  during  the  summer  time,  of  necessity,  on  account  of  the  scar- 
city and  dearness  of  water  of  this  kind,  depart  from  the  same  town  and 
renounce  and  avoid  it,  to  the  injury  of  the  town  aforesaid,  and  in  process 
of  time  to  the  final  destruction  of  the  same,  unless  a  suitable  and  speedy 
remedy  in  this  matter  be  speedily  applied.    We,  considering  the  afore- 
said and  that  the  said  town  is  the  key  of  the  country  there  adjacent, 
and'of  all  the  county  of  York,  and  desiring  therefore  to  treat  with  gra- 
cious favour  the  aforesaid  mavor,  bailiffs,  and  commonalty  in  this  matter, 
at  the  petition  of  the  mayor,  bailiffs,  and  commonalty  themselves,  have 
assigned  you,  eleven,  ten,  nine,  eight,  seven,  six,  five,  four,  and  three 
of  you  of  whom  we  desire  some  one  of  you  (you  the  aforesaid  Henry, 
William,  Robert  Tirwhit,  William  and  Hugh,  to  be  one)  to  inform  your- 
selves by  all  legitimate  and  honest  ways  and  means  by  which,  according 
to  your  sound  discretions  you  shall  best  have  known  how  or  be  able, 
and  also  to  make  inquiry  if  it  shall  be  necessary,  upon  the  oath  of  good 
and  lawful  men  of  the  county  aforesaid,  as  well  within  as  without  the 
liberties  through  whom  the  truth  of  the  matter  shall  be  able  to  be  as- 
certained,  how  and  in  what  manner  the  said  town  the  better   the  more 
sneedilv,  and  the  more  effectually  shall  be  able  to  be  relieved  and  sus- 
tained with  sweetwater  of  this  kind,  through  parts  there  contiguous  and 
adjacent,  as  well  by  sewer  courses  as  by  other  mode ;  and  to  the  full 
and  due  execution  of  all  and  of  each  (of  the  th.ngs)  which  shall  happen 
to  be  devised  in  this  matter,  through  information  of  this  sort,  or  by 
inquiries,  by  you  eleven,  ten,  nine,  eight,  seven,  six,  five,  four  or  three  of 
vou  (of  whom  we  desire  some  one  of  you,  you  the  aforesaid  Wil  ham, 
Robert  Tirwhit,  William  and  Hugh,  to  be  one)  to  be  duly  taken  to  be 
ordered,  made  and  completed  in  the  best  and  most  discreet  manner  wh.ch 
vou  shall  know  or  be  able.    And  further  to  inquire  by  the  oath  of  good 
and  lawful  men  of  the  same  county,  as  well  within  as  without  the  hber- 
ties  through  whom  the  truth  of  the  matter  shall  be  better  able  to  be 
known    whether  the  aforesaid  matter  to  be  ordered,  made,  and  com- 
pleted in  this  business,  by  you  eleven  ten,  nine,  eight,  seven  s^  nve, 
four  and  three  of  vou  (of  whom  we  desire  some  one  of  you,  you  the 
afo  esa  d  Henry,  William,  Robert  Tirwhit,  William  and  Hugh,  to  be 
one)  when  they    hall  have'  been  so  ordered,  made,  and  completed,  be 
Z  ou7 loss  or  prejudice,  or  (to  the  loss  or  prejudice)  of  others,  or  not ; 
and  "    ?  be  bo^  then  what  our  loss  and  what  our  damage  and  to  what 
the  L  and  what  the  damage  of  others,  and  of  whom,  and  how,  and  in 
what banner.    And  therefore  we  command  you  that  at  certain  days 
Tnd  places  which  you  eleven,  ten,  nine,  eight,  seven,  six  five   fo  , 
or  three  of  you  (of  whom,  we  desire  some  one  of  you,  you  the  atore 
slid  Hen  y^  Wilton,  Robert  Tirwhit,  William  and  Hugh,  to  be  one) 
shall  have  provided  for  this  purpose,  you  diligently  attend  respecting  the 
aforesatd  matters,  and  cau  e  them  to  be  inquire I  into .  and  examine 
them  and  send  without  delay  to  us  in  our  Court  of  Chanceiy,  ana  mis 
blfl'y    he     quisitions  thence  distinctly  and  openly  made  under 
s  a  sofyou  eleven,  ten,  nine,  eight,  seven,  six,  five,  *«%««^£5 
lie  aforesaid  (of  whom  we  desire  some  one  of  you,  you  he  aforesa.d  Hcniy  I 
WdHam    Robert  Tirwhit,  William  and  Hugh,  to  be  one)  and  under  ; 
2    eab  of  these,  through  whom  they  shall  have  been  made.    For  we 
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have  commanded  our  sheriff  of  the  county  aforesaid,  at  certain  days  and 
Sees,  which  you  eleven,  ten,  nine,  eight,  seven,  six,  five,  four  or  three 
o  vou  (of  whom  we  desire  some  one  of  you,  you  the  aforesaid  Henry, 
William,  Robert  Tirwhit,  William  and  Hugh,  to  be  one)  may  cause 
him  to  know,  that  he  cause  to  come  before  you  eleven,  ten,  nine,  eight, 
seven,  six,  five,  four,  or  three  of  you  (of  whom  we  desire  some  one  of 
Zu,  ou  the  aforesaid  Henry,  William,  Robert  Tirwh.t,  Wilham  and 
Huo-h,  to  be  one)  so  many  and  such  good  and  lawful  men  of  his  bailie- 
wick,  as  well  within  as  without  the  liberties,  through  whom  the  truth  ot 
the  business  in  the  aforesaid  matters  shall  be  able  the  better  to  be 
known  and  inquired  into.  In  testimony  of  which  thing  we  have  caused 
these  other  letters  to  be  made  patent.  Witness  me  myself  at  West- 
minster, the  Eighth  day  of  March,  in  the  Second  year  of  our  Reign. 

By  the  King  himself  and  Council, 

Gaunstede. 

(Here  follows  the  Return  of  the  Inquisition  of  the  Jury.) 

Indorsed. 

The  Answer  of  John  Scrop,  Esquire,  and  of  his  Fellow  Commissioners 
within  written,  appears  in  an  Inquisition  and  Verdicts.— (bewed  to 
this  Commission.) 
We  John  Scrop,  Hugh  Arden,  John  Redeves,  Richard  Tirwhit,  and 
our' Associates,  Commissioners  of  the  Lord  the  King,  being  assigned 
by  his  letters  patent  to  arrange,  effect,  and  determine  how  in  what 
manner  the  town  of  Kingston-upon-Hull  shall  be  able  to  be  better 
more  speedily,  and  effectually  relieved  and  sustained  with  sweet  water, 
as  well  by  sewer  courses  as  by  other  mode,  according  to  the  force,  form, 
and  effect  of  the  said  letters  to  us,  the  aforesaid  Commissioners  directed 
as  in  the  same  letters  patent  more  fully  appears;  by  virtue  of  which 
aforesaid  letters,  indeed,  by  good  deliberation  previously  had.  Also 
throun-h  the  information,  assent  and  consent  of  the  parts  adjacent,  and 
of  very  many  trustworthy  persons,  we  have,  for  our  decision  decreed, 
ordained,  and  determined  that  a  certain  ditch  named  a  sevyer  constructed 
anew  in  the  pasture  meadows  and  ground  of  Aulaby,  in  breath  12  feet, 
and  of  the  depth  of  5  feet  measured  by  the  royal  yard,  in  length  from 
the  sprino-  called  Julianswell,  in  the  said  pasture  meadows  and  ground 
of  Aulaby,  as  far  as  the  Waldkerr  of  Swanland,  and  so  descending  from 
the  Waldkerr  aforesaid,  in  the  length,  breadth,  and  depth  aforesaid,  as  far 
as  Mitonker  dike,  and  so  descending  by  Mitonker  dike,  on  the  north 
part  of  the  field'  of  Mitonker,  as  far  as  a  certain  ditch  newly  made  near 
the  common  road  which  leads  from  the  aforesaid  town  of  Kingston, 
towards  Beverley,  in  length  descending  as  far  as  the  diteh  called  the 
Town  Dike,  under  the  walls  of  the  said  town  of  Kingston,  and  so  thence 
descendino-  and  by  sufficient  course,  as  far  as  the  gate  of  the  said  town 
of  Kino-ston-upon-Hull;  and  that  a  sufficient  dam  for  the  warding  off 
of  the  salt  vrater,  may  be  made  in  the  north  end  of  a  certain  ditch  lying 
between  the  pasture  of  Aulaby  and  the  pasture  of  Swanland,  called  the 
Waldkerr,  for  ever;  and  another  sufficient  dam  likewise  made  for  the 
wardinn-o'ff  of  the  salt  water  at  the  north  end  of  a  certain  ditch  lying 
between  the  pasture  of  Swanland  called  the  Waldkerr,  and  a  certain 
pasture  called  Mitonker,  together  with  all  other  dams  whatever  here- 
after to  be  made,  wherever  it  shall  appear  necessary  to  the  mayor, 
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bailiffs,  and  commonalty  of  Kingston-upon-Hull,  now  and  in  future, 
for  the  preservation  of  the  sweet  water  aforesaid,  and  the  warding  off 
of  all  salt  waters  whatever  coming  there  forever  ;  and  that  all  the  dams 
aforesaid  made  or  in  future  to  be  made  there,  as  well  in  constructing 
as  in  repairing,  be  made  by  the  aforesaid  mayor,  bailiffs,  and  commonalty 
at  their  own  proper  cost,  without  injury,  disturbance,  or  obstruction  of 
any  persons  whatever  for  ever.    Through  which  sewer,  indeed  so  to  be 
newly  constructed  and  afterwards  to  be  called  Juliandike,  all  the  courses 
of  the  sweet  waters  as  well  of  the  said  spring  called  Julians  well  as  of 
all  other  courses  of  springs  in  Demynghamynges  in  Aulaby,  together 
with  the  course  of  a  certain  ditch  in  Demynghamynges  aforesaid,  and 
the  Northkerr  of  Aulaby,  together  with  the  courses  of  two  springs 
existing  in  Aulaby  and  Hautempris,  namely,  from  one  spring  in  the 
ditch  formerlv  (in  possession)  of  Peter  de  Aulaby  in  Aulaby,  thence 
descending  as  far  as  the  aforesaid  ditch  called  Juliandike,  and  from 
another  spring  in  the  field  of  Hautempris  in  the  Northwestynges  from 
thence  descending  by  different  courses  as  far  as  the  aforesaid  ditch  of 
Juliandike,  may^have  a  direct  course  in  the  aforesaid  ditch  called 
Juliandike,  as  is  above  written  of  the  aforesaid  matters,  in  the  support, 
upholding,  and  relief  of  the  royal  town  aforesaid.    Moreover,  we,  the 
aforesaid° Commissioners,  according  to  the  tenotir,  force,  form,  and 
effect  of  the  Commission  aforesaid,  have  caused  diligent  inquiry  to  be 
made  by  means  of  different  inquisitions  taken  before  us,  in  neighbouring 
places  and  parts  adjacent,  in  the  presence  of  tenants  making  communi- 
cations on  the  ground  aforesaid,  where  the  ditch  aforesaid  is  ordered  to 
be  made,  as  in  the  verdicts  of  the  said  inquisitions,  sealed  and  stitched 
to  this  letter,  more  fully  appears;  all  which  things  having  been  ordered, 
ordained,  determined,  and  adjudged,  and  also  (as  it  is  said)  inquired 
into  by  us,  the  aforesaid  Commissioners,  the  tenants  of  the  ground 
aforesaid  with  unanimous  assent  and  consent,  have  defined  and  or- 
dained that  the  aforesaid  ditch  should  be  made  as  well  in  length  and 
breadth  as  in  depth,  according  to  our  order,  determination,  and  decision 
aforesaid,  and  the  verdict  of  the  inquisition  aforesaid.    In  testimony, 
indeed,  affirmation,  and  approval  of  our  aforesaid  order,  determination, 
and  decisions  to  last  for  ever,  for  the  improvement  of  the  adjacent 
county,  and  the  relief  and  support  of  the  aloresaid  royal  town,  accord- 
ing to  the  effect  of  the  Commission  of  the  Lord  the  King,  we  have 
affixed  our  seals  to  these  presents.  . 

Dated  the  Eighth  day  of  October,  in  the  Th.rd  Year  of  the  reign  of 
King  Henry  the  Fourth  after  the  Conquest. 


Mr.  Joseph  Farrar,  one  of  the  Secretaries  of  the  Mechanics* 
Institution,  Bradford. 
What  is  your  experience  of  the  necessity  of  provisions  for  a  Building 
Act,  to  remedy  the  evils  vou  have  in  existence  in  Bradford  ? 

We  should  not  have  had,  as  we  have,  instances  where  streets  are  built 
across  and  stopped  up  at  the  ends;  of  this  we  have  several  instances 
in  Bradford.  I  imagme  that  the  property  has  been  considerably  de- 
teriorated, as  well  as  the  health  of  the  inhabitants,  from  that  c.rcum- 
stance.    Another  evil  we  should  have  avoided,  and  the  houses  would 
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hnvP  been  properly  drained  ;  I  think  there  ought  to  be  some  cornpul- 
^  yoZl Z  the  protection  of  the  tenantry,  to  have  the  slop-drams 

fcVol^rconSc6  of  cheap  supplies  of  water  and  of  water- 
-Insets  be  appreciated  bv  the  working;  classes? 

CYthink  thePintroduetion  of  proper  supplies  of  water  mto  the  hou  es 
won  d  be  appreciated,  and  would  facilitate  the  improvement  o  the  work- 
n  classes- but  they  are  not  yet  generally  acquainted  with  water-closets 
\re  the';  not  in  Bradford!  considerable  proportion  of  married  men  of 
•rnprovino-  habits  that  might  adopt  any  improvements  such  as  those  re- 
Zme  ded;  and  if  they  saw  that  they  were  the  means  o  reducing 
sSness,  be  willing-  to  pay  a  little  additional  for  the  benehts  they  would 

deYes!rTthinrrnany  would,  and  would  voluntarily  pay  what  was  ne- 

?  When  the  better  class  of  workmen  become  accustomed  to  it,  would 
not  other  inferior  classes  follow  ? 

T  think  thev  would.  ,,  ,  . 

Have  there  been  many  fires  in  houses  belonging  to  the  .working 

f  Tthink  we  have  had  very  few  fires-only  three  or  four  during  the  last 
20  years  from  tenements  of  the  working  classes. 

What  sort  of  walls  are  built  for  the  cottage  tenements  ? 

The  walls  for  cottage  houses  are  generally  a  single  brick  |  in  better 
houses  they  are  thicker.  I  do  not  think  that  in  the  labouring  class 
tenements  it  would  be  necessary  to  incur  the  expense  of  providing  party- 
walls  by  a  legislative  Act. 

Do  many  of  the  labouring  classes  own  houses? 

Many  of  the  working  classes  have  built  their  own  cottages  :  those  that 
have  saved  perhaps  60/.  or  70Z.  have  purchased  land  and  ra.sed  money 
on  mortgages,  and  then  have  erected  others.  In  some  instances  clubs 
sustained  by  monthly  payments,  have  built,  and  the  houses  are  divided 

bv  valuation  and  lot.  ■     -    •    .  ... 

WThat  proportion  of  labouring  class  houses  are  held  directly  or  indi- 
rectly by  themselves?  .  .  , 

I  cannot  state  precisely  ;  probably  there  might  be  one-third  of  the 
cottage  houses  owned  by  the  labouring  class. 

Are  there  other  classes  that  are  wholly  dependent  on  cottage  rent  ? 

Yes ;  I  know  several  who  sink  all  their  capital  in  cottages,  and  depend 

on  the  rent.  ;  •  ,  c 

It  is  to  be  presumed,  then,  that  few  could  advance  money  for  per- 
manent improvements  on  the  property  ? 

It  would  on  many  be  a  matter  of  great  seventy  to  have  any  more 

immediate  outlay.  .  .  , 

If  the  money  were  raised  by  loan,  and  payment  spread  over  a  period 
coincident  with  the  benefit— say  20  years-and  charged  at  a  rate  of  3s.. 

or  4s.  per  annum?  ,  , 

It  would  undoubtedly  facilitate  the  improvement  to  spread  the  expen- 
diture over  a  period  of  years. 

Would  it  be  desirable  to  enforce  better  ventilation  t 

Undoubtedly  it  would. 

Would  it  receive  much  opposition? 

I  think  not. 
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To  the  Commissioners  for  Inquiring  into  the  Sanatory  Condition 

of  Populous  Towns. 

Gentlemen,  Bradford,  Yorkshire,  March  22nd,  1844. 

The  Bradford  Board  of  Surveyors  beg  respectfully  to  offer  to 
you  their  opinions  of  what  they  deem  to  be  the  defects  in  the  General 
Highway  Act,  and  also  to  point  out  to  you  some  of  the  local  difficulties 
they  have  to  contend  with  in  the  discharge  of  their  duty. 

The  present  Board  of  Surveyors,  consisting  of  13  members,  was 
formed  12  months  ago  under  the  18th  section  of  the  Highway  Act,  pre- 
vious to  which  time  there  were  only  two  surveyors  for  the  whole  town- 
ship. A  party  of  rate-payers  alive  to  the  importance  of  having  better 
regulations  in  the  town,  assembled  at  the  vestry  and  elected  the  present 
Board,  several  of  whom  have  taken  a  great  interest  in  the  good  ma- 
nagement of  the  town.  The  surveyors  have  divided  the  town  into  dis- 
tricts or  wards,  over  each  of  which  two  members  of  the  Board  are  ap- 
pointed to  superintend.  They  have  let  the  collection  of  the  rate  on  the 
per  centage  system,  and  have  made  several  other  arrangements  with 
the  view  of  carrying  out  the  improvements  required  in  the  most  efficient 
and  at  the  same  time  in  the  most  economical  way.  Several  improve- 
ments have  already  been  effected ;  some  are  in  progress,  and  others 
in  contemplation.  Nevertheless,  by  the  present  constitution  of  the 
Board,  the  whole  of  the  surveyors  will  have  to  retire  from  office  at  the 
end  of  the  year,  and  though  re-eligible,  they  ar  e  aware  that  at  the  en- 
sueing  election  a  stronger  party  may  assemble  and  elect  an  entire  new 
Board,  who  may  be  either  totally  ignorant  of  their  duties,  or  who,  being 
averse  to  the  plans  of  the  present  Board,  may  suspend  the  improvements 
now  going  on,  and  prevent  those  that  are  in  contemplation.  From  the 
loose  wording  of  the  Act,  also,  it  is  not  clear  whether,  when  a  Board  is 
once  formed,  the  vestry  shall  have  power  to  revert  to  the  old  mode  of 
management.  To  remedy  these  evils  the  surveyors  think  that  only  a 
portion  of  the  members  of  the  Board  should  retire  annually.  They  also 
think  that  the  election  should  not  be  by  the  vestry,  but  that  they  should 
be  elected  by  the  burgesses  on  the  burgess  list  in  corporate  towns,  or  in 
the  same  manner  and  at  the  same  time  as  the  Poor  Law  Guardians  in 
towns  where  there  is  not  a  corporation.  They  wish  also  to  remark, 
that  the  present  Act  makes  no  provision  for  supplying  vacancies  in  case 
of  the  death  of  any  of  the  surveyors.  During  the  past  year  two  active 
and  efficient  members  of  the  Board  have  died,  and  for  want  of  such  a 
provision,  no  others  could  be  appointed  in  their  room. 

The  Highway  Act  does  not  clearly  define  the  powers  which  the 
Board  of  Surveyors  have  in  the  appointment  or  the  discharge  of  some 
officers,  or  in  the  recovery  of  moneys,  books,  documents,  &c,  from 
any  of  the  officers  who  may  be  disposed  to  retain  them.  An  instance 
has  occurred  during  the  present  year  when  a  collector,  on  being  dis- 
charged, took  away  from  the  office  all  the  rate-books  and  kept  them 
nearly  a  month,  during  which  time  the  business  of  collecting  was  at  a 
stand.  The  magistrates  refused  to  interfere  till  the  Special  Highway 
Sessions  were  held ;  and  the  remedies  are  so  imperfectly  defined  in  the 
Act,  that  the  Board  were  doubtful  whether  they  should  succeed  when 
the  case  should  be  heard.    The  collector,  however,  was  prevailed  on  to 


Report  from  the  Board  of  Surveyors.  185 

rive  up  the  books  after  the  proceedings  had  commenced.    The  sur 
vevors  think  that  the  law  for  such  cases  ought  to  be  more  clearly  defined, 
and  that  not  only  for  such  cases,  but  for  the  general  purposes  of  the 
Act,  it  should  be  more  summary. 

The  fees  payable  to  the  clerk  of  the  magistrates,  according  to  the 
10th  section  of  the  Highway  Act,  are,  in  the  opinion  of  the  surveyors, 
much  too  high,  and  are  considered  very  oppressive  to  the  poorer  classes. 
The  cost  of  a  summons  is  2s.,  and  for  a  distress  warrant  4*.  Now  there 
are  several  thousand  rate-payers  in  Bradford  whose  rates  do  not  amount 
to  more  than  2s.,  and  when  the  rate  is  small,  the  surveyors  are  reluctant 
to  summon  for  fear  of  the  expense.    In  consequence  of  this,  in  such  a 
fluctuating  population  as  that  of  Bradford,  a  great  many  of  the  rates 
are  lost  by  the  removal  of  the  occupiers  before  proceedings  are  com- 
menced   They  think  that  if  the  fees  were  less  they  should  be  induced 
to  summon  more  readily  when  a  rate-payer  was  neglecting  to  pay,  and 
the  rate-payers  being  aware  of  this,  would  become  more  punctual  in 
their  payments.    They  are  of  opinion,  however,  that  if  the  owners  of 
property  should  pay  the  rates,  or  at  least  the  rates  of  all  the  property 
the  rent  of  which  is  under  101,  this  evil  would  be  remedied.   If  a  poor 
person  wishes  to  be  excused  the  payment  of  his  rate  by  the  32nd 
section  of  the  Act,  he  is  to  summon  the  surveyor  before  the  magistrates, 
who  upon  hearing  the  case,  have  power  to  excuse  the  rate.  This  is  the 
only  mode  pointed  out  by  the  Act,  by  which  a  poor  person  can  be 
excused  from  the  payment  of  his  rate.    Thus  if  a  rate-payer  owes  Is., 
and  wishes  to  be  excused,  he  must  summon  the  surveyors  before  the 
magistrates  at  a  cost  of  2s. ;  or  the  surveyors  must  summon  the  rate- 
payer at  the  same  cost,  and  then  the  magistrates  may  forgive  the  rate. 
To  remedy  this  the  surveyors  think  that  the  Board  should  have  power 
to  excuse  the  rate  of  any  poor  person  without  the  interference  of  the 
magistrates  at  all ;  or  the  magistrates  might,  on  the  recommendation 
of  the  Board,  be  empowered  to  excuse  such  rates. 

Local  Difficulties.— -The  Local  Act  for  lighting  and  watching  the 
town  gives  the  Commissioners,  appointed  under  the  Act,  power  over  the 
causeways  and  footpaths  in  such  streets  as  are  declared  to  be  within  the 
limits  of  the  Act.    The  112th  section  of  the  General  Highway  Act 
reserves  to  the  Commissioners  this  power.    The  effect  of  these  clauses 
in  the  respective  Acts  is  this,  that  a  part  of  the  causeways  and  foot- 
paths are  under  the  control  of  the  Commissioners,  and  a  part  of  them 
under  the  surveyors.  From  a  want  of  proper  official  documents,  doubts 
arise  frequently  as  to  which  of  the  two  bodies  certain  parts  of  the  cause- 
way belong-.    From  these  clauses  another  evil  has  also  arisen.  Either 
from  the  remissness  of  the  Commissioners,  or  from  some  defect  in  the 
Act,  encroachments  have  been  frequently  made  upon  the  causeways,  and 
a  notion  has  become  prevalent  that  the  causeways  are  the  private  property 
of  the  owners  of  the  houses.    This  notion  is  strengthened  by  the  fact 
that  the  owners  are  compelled  to  keep  the  causeways  ill  repair  by  a 
clause  in  the  Local  Act.    Hence  posts  or  railways  are  put  down  to 
preserve  what  they  conceive  their  rights,  and  which  are  a  source  of 
great  annoyance  and  danger  to  the  public.    In  consequence  of  this  the 
surveyors  find  great  difficulty  in  widening  the  cartway,  in  rounding  th« 
causeways  at  the  corners  of  the  streets,  or  in  laying  down  or  removing 
causeways  to  meet  the  growing  requirement  of  the  town.    When  any 
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such  alteration  is  required,  they  have  first  to  prevail  upon  the  Com- 
missioners to  move  in  the  business ;  and  when  they  undertake  any 
alteration,  the  owner  of  the  property  adjoining  not  unfrequently  resists 
them,  and  thus  the  town  is  kept  in  constant  turmoil  and  litigation. 
About  four  months  ago  the  Commissioners  commenced  an  alteration  in 
the  causeway  of  one  of  the  principal  streets  over  which  the  public  had 
passed  during  the  memory  of  the  oldest  inhabitant.  Nevertheless  the 
owners  of  the  property  adjoining  drove  off  the  workmen  by  main  force, 
and  the  causeway  has  remained  all  the  winter  in  an  unfinished  state, 
highly  dangerous  to  the  public.  To  remedy  this  state  of  things,  the  sur- 
veyors think  that  the  whole  of  the  street  from  wall  to  wall  ought  to  be 
under  the  control  of  the  same  body,  and  that  the  expense  of  the  making 
and  the  repairing  of  the  cartways  and  causeways  should  be  defrayed 
by  the  public  from  the  Highway  Rate.  . 

The  Bradford  Canal  is  supplied  with  water  from  the  Beck,  which 
for  a  short  distance  runs  parallel  to  it.    The  bed  of  the  Beck  is  lower 
than  the  bed  of  the  Canal,  and  hence  flood-gates  or  stop-gates  are  put 
down  in  the  Beck,  which  prevent  the  escape  of  the  water  till  it  uses 
to  a  certain  level,  in  order  that  the  Canal  may  have  a  supply  of  water, 
which  is  conveyed  through  a  sluice  for  this  purpose.    The  drains  ot  the 
town  are  emptied  into  this  watercourse,  and  principally  above  the 
flood-»-ates.    Besides,  on  the  sides  of  the  stream,  there  are  a  great 
many  "factories  of  various  kinds  of  manufacture,  &c,  the  soil,  refuse, 
and  filth  of  which  fall  into  the  Beck.    In  summer  lime  the  water  is 
low  and  all  this  filth  accumulates  for  weeks  or  months  above  the  tiood- 
£rates  and  emits  a  most  offensive  smell.    This  noxious  compound  is 
conveyed  through  the  sluice  into  the  Canal,  where  it  undergoes  a 
process  which  renders  it  still  more  offensive;  for  the  mill-owners  below 
the  flood-frates  having  a  deficiency  of  water,  contract  with  the  pro- 
prietors of  the  Canal  for  a  supply  of  water  for  their  boilers     1  he  water 
is  conveyed  for  this  purpose  in  pipes  to  the  boilers  and  after  being- 
used  for  the  generation  of  steam,  is  conveyed  back  again  into  the 
Canal  so  that  the  waters  of  the  Canal  are  scarcely  ever  cool  in  summer, 
and  constantly  emit  the  most  offensive  gases.  The  public  health  suffers 
conskTerablyin  consequence  in  the  neighbourhood  of  the  Canal,  as  it 
appears  from  the  mortuary  returns  that  more  deaths  have  occuned  n 
this  locality  than  what  have  occurred  in  a  better  conditioned  locality. 
Durin-  the  last  summer  the  surveyors  began  to  lay  down  an  efficient 
dra  1  in  the  principal  street  (Kirkgate)  in  the  place  ot  the  old  dram, 
which  was  too  small  for  the  purpose  for  which  it  was  intended; and  m 
order  to  promote  the  health  of  the  town  it  was  thought  expedient  to 
emp  y  the  drain  into  the  Beck  below  the  flood-gates.  This  plan, bo*, 
evef  they  were  for  some  time  prevented  from  carrying  into  effect  by  the 
ever,  ney  we  .  diversion  of  the  water  to 

SE*  S2S2i£2*  The  Company  ultimately  allowed  the  original 
Sn  to  bTcarried  out,  either  because  they  thought  the  powers  given  ,n 
their  Ac? were not  sufficient  to  prevent  it,  or  because  a  considera  ,on 
for  the  public  health  triumphed  over  private  interests.  The  sur- 
veyo rs  thKS  na "not  only  should  the  flood-gates  be  removed  from  the 
Sous  neighbourhood"  where  they  are  but  that 
the  power  to  empty  the  drains  into  whatever  part  of  th  .  Beck  they 
may  think  best,  provided  no  better  receptaclecan.be  found  lor  toe 
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filth.  They  are  also  of  opinion  that  some  general  system  of  efficient 
drainage  should  he  adopted  throughout  the  whole  town. 

The  Bradford  Beck  passes  through  the  most  populous  parts  of  the 
town.  The  stream,  as  stated  ahove,  is  the  receptacle  for  the  filth  of 
the  town,  and  during  the  dry  season  of  the  year  emits  very  offensive 
smells.  It  is  liable  to  swells  in  rainy  weather,  and  the  lower  part  of 
the  town  is  inundated.  These  inundations  of  late  years  have  become 
more  frequent  In  consequence  of  the  encroachments  made  by  building 
either  in  or  over  the  watercourse,  which  prevent  the  ready  flow  of  the 
water.  The  owners  of  the  property  on  either  side  measure  and  sell 
half  the  bed  of  the  stream,  and  the  purchaser,  as  a  matter  of  course, 
thinks  he  has  a  right  to  appropriate  this  as  he  thinks  fit.  During  last 
summer  the  surveyors  were  desirous  of  removing  a  deposit  which  had 
accumulated  under  one  of  the  bridges,  the  removal  of  which  would 
assist  the  escape  of  the  water  and  greatly  tend  to  prevent  a  recurrence 
of  floods  ;  but  they  were  advised  that  they  had  no  power  to  interfere 
in  any  part  of  the  stream.  They  are  of  opinion  that  they  ought  to 
have  power  to  prevent  any  further  encroachments  in  the  bed  of  the 
Beck,  and  also  to  have  power  to  lower  all  or  any  part  of  the  bed, 
and  to  flag  or  pave  it  if  they  think  proper,  so  that  the  water,  in  times 
of  flood,  may  escape  the  more  rapidly.  It  ought  to  be  stated  that, 
ihe  registrars  after  a  flood  notice  an  increase  of  deaths  from  epidemic 
disorders  in  those  parts  of  the  town  which  have  been  flooded. 

Several  nuisances  exist  in  different  parts  of  the  town  ;  but  as  they 
are  private  property,  the  surveyors  have  no  powers  to  interfere  to  cause 
their  removal.  One  of  these  is  in  the  most  public  part  of  the  town, 
and  in  the  very  centre  of  business,  and  consists  of  refuse,  offal,  &c, 
from  the  butchers'  shops,  necessaries,  ash-places,  and  urinaries.  A 
part  of  this  locality  is  unpaved,  and  in  wet  weather  is  nearly  ankle  deep 
in  mud.  This  is  private  property,  and  therefore  the  surveyors  under- 
stand that  they  cannot  cause  the  removal  of  these  nuisances.  There 
are  nuisances  of  a  somewhat  similar  description  in  Stoll  Hill,  near  the 
parish  church  and  the  Catholic  chapel.  The  surveyors  think  that  either 
they  or  some  other  public  body  ought  to  have  power  to  remove  these  and 
-similar  nuisances  in  the  town. 

The  factories  are  numerous  in  Bradford,  and  an  immense  quantity 
of  coal  is  consumed  in  their  furnaces.  The  coal  consumed  is  of  the 
worst  kind,  and  contains  a  great  proportion  of  sulphur.  The  atmo- 
sphere of  Bradford  and  its  neighbourhood  is  constantly  impregnated 
with  the  smoke  arising  from  these  furnaces,  and  is  highly  prejudicial 
to  the  health  of  those  who  inhale  it.  A  clause  was  inserted  in  the 
Local  Act,  the  object  of  which  was  to  compel  the  mill-owners  to  con- 
sume their  smoke  by  the  erection  of  apparatus  for  that  purpose.  This 
clause  has,  however,  been  found  to  be  inoperative  from  the  loose  way 
in  which  it  is  worded.  The  surveyors  think  that  in  any  Act  which  may 
be  obtained  for  the  better  regulation  of  Bradford,  a  clause  clearly 
defined  ought  to  be  inserted,  making  it  imperative  on  the  mill-owners 
to  consume  the  smoke  of  the  furnaces. 

The  surveyors  are  of  opinion  that  in  the  formation  of  new  streets  the 
owners  of  the  ground  thrown  out  for  building  should  be  compelled 
to  set  out  the  street  open  at  both  ends,  and  that  it  should  be  paved 
and  sewered  to  the  satisfaction  of  some  competent  surveyor  before 
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any  erections  are  made  thereon,  and  that  no  new  erections  should  be 
allowed,  unless  they  have  cross  drains  from  them  to  the  main  drain. 
From  a'  want  of  a  provision  of  this  kind  the  streets  in  Bradford  are 
built  in  a  most  confined  manner,  and  they  are  unpaved  ,and  without 
drains. 

By  order  of  the  Board  of  Surveyors, 

(Signed)  W.  Clough,  Clerk. 


SHEFFIELD. 
Report  by  Mr.  Lee,  Inspector  of  Highways. 

Sheffield,  Highway  Offices,  November  28,  1843. 
In  a  report  of  the  inconveniences  and  expense  entailed  by  manage- 
ment of  roads  in  Sheffield,  without  system,  and  under  different  sur- 
veyors, I  may  refer  generally  to  Dr.  Holland's  "  Vital  Statistics  of 
Sheffield,"  recently  published.  A  few  facts,  not  contained  in  that 
work  may  be  briefly  mentioned.  One  great  inconvenience  and  expense 
was  the  expenditure  of  large  sums  in  the  neighbourhoods  of  the  several 
surveyors,  while  the  principal  thoroughfares  were  comparatively  ne- 
glected •  but  the  root  of  this  and  other  evils  was  the  absence  of  an 
efficient',  independent,  permanent,  paid  officer.  My  predecessor,  who 
was  employed  many  years,  could  neither  read  nor  write.  He  kept 
horses  and  carts  which,  under  his  own  superintendence,  performed  team- 
work by  the  day.  He  recommended  and  overlooked  the  making  of 
common  sewers,  and  at  the  same  time  contracted  to  do  the  work  him- 
self without  level,  plan,  specification,  or  written  agreement,  and  of  course 
without  any  regard  to  the  dimensions  required  m  the  localities. 
Within  thp  last  eight  years,  several  miles  of  such  sewers  have  required  to 
be  entirely  reconstructed,  and  some  are  now  in  the  state  indicated  in  the 
sheet  of  transverse  sections  of  the  older  sewers,  in  Bowling-green-street 
and  Norfolk-street.  ,  ... 

Jobbing  to  a  great  extent  was  done  with  persons  who  supplied  mate- 
rials and  labour  ;  and  one  surveyor  had  frequently  a  large  piece  of  work 
executed  in  his  own  neighbourhood,  without  even  the  knowledge  of  his 
colleagues,  and  to  complete  such  work  as  speedily  as  possible,  any  kind 
of  material  was  used.  The  form  and  construction  of  the  street  pave- 
ments was  almost  a  matter  of  chance,  some  carriage-ways  haying  tw.ce 
the  proper  convexity,  and  others  being  so  flat  as  not  to  clear  themselves 
of  water.  The  surveyors  annually  elected  accepted  the  office,  ignorant 
of  their  proper  duties,  and  when  they  began  to  see  the  ev.ls  that  existed 
and  were  competent  to  apply  a  remedy,  their  time  of  office  expired;  and 
thev  were  succeeded  by  others. 

No  books  of  the  expense  of  roads  and  works  were  kept,  and  the 
annual  cost  of  maintaining  a  certain  length  of  any  kind  o  road  was 
so  little  known,  that  the  last  surveyors,  before  the  passing of  the 
present  Highway  Act,  rendered  the  public  liable  to  repa.r  for  the  con- 
Sation  S  lot  a  line  of  three  roads,  which  have  cost  annually 
since  that  time  the  average  sum  of  24 \l.  Is.  Id.  In  places  where  the 
u^e  manugemellt  "entirely  in  the  hands  of  the  annually  appointed 


Report  by  Inspector  of  Highways.  189 

surveyors,  the  expenditure  is  much  greater  than  necessary  and  the 
roads  in  a  very  inferior  condition,  and  the  most  improper  and  i  g  o 
practices  exist.  At  the  annual  passing  of  accounts,  in  March,  tw 
vears  since,  a  surveyor  informed  me  that  in  Ins  parish  statute  duly 
was  still  performed,  and  that  they  had  taken  no  further  not.ce  of  the 
present  Highway  Act  than  to  alter  the  time  of  electing  surveyors  from 
September  to  March.  .  .    ,  , 

Since  the  present  inquiry  was  proceeding,  I  have  received  a  letter 
from  a  rate-payer  in  a  neighbouring  township,  who  had  read  in  the 
public  prints  the  queries  put  to  me  by  the  Commissioner.  I  commu- 
nicate it,  though  anonymous,  because  it  displays  the  mismanagement 
inflicted  on  a  populous  place,  where  there  is  a  Board,  but  no  re- 
sponsible permanent  surveyor. 

giR  Township  of  — 

I  take  the  opportunity  of  addressing  a  few  lines  to  you  respecting 
the  management  of  the  Board  of  Highways  for,  .     t  has .been 

the  custom  for  a  number  of  years  for  men  to  get  into  office,  to  serve  then 
o  ™ Tnter"  sts  rather  than  that  of  the  town  at  large,  by  expending  money 
where  it  is  not  wanted,  for  the  sake  of  improving  their  own  property, 
w hue  at  the  same  time  a  number  of  other  places  have  altogether  been 
neglected  for  the  want  of  a  proper  person  to  bring  those  places  before  the 

B°Proposed  improvements  have  been  disapproved  of  altogether  by  the 
oresent  Board,  on  account  of  the  expense,  saying  that  they  wanted  to  do 
w  th  one  book,  while  the  next  that  comes  into  office  will  be  obliged  to  have 
Kn  two  to  three  books,  to  repair  certain  roads  that  these  parties  have 
neelected,  and  yet  these  very  gentlemen  can  always  oblige  their  friends 
and  neighbours  with  what  they  may  want,  by  one  surveyor  saying  to 
another  "you  must  survey  my  job,  and  I  will  survey  yours."  By  these 
means  they  put  it  out  of  the  assistant  surveyors  hands  having  anything 
whatever  to  do  with  work.  One  gentleman  has  brought  forward  certain 
streets  that  want  both  common  sewers  and  repitching ;  but  because  he 
could  not  get  a  majority  for  it,  nothing  could  be  done  where  nuisances  have 
been  complained  of  for  years,  to  my  knowledge.  He  has  m  consequence 
of  th,s°  refused  to  act  with  them  any  more.    Such  is  the  practice  and 

economy  of  the  Board  of  Highways.    Much  more  might  be  said, 

to  show  that  there  is  a  great  deal  of  partiality  where  there  ought  to  be 

none-  I  remain,  &c, 

To  Mr.  W.  Lee.  A  Ratepayer  in  the  above  Township. 

The  improvements  that  have  been  effected  in  the  township  of 
Sheffield,  by  a  more  comprehensive  system,  may  be  briefly  stated  :— 

I.  The  reconstruction  of  several  miles  of  the  older  sewers. 

II  The  extension  of  paved  carriage  ways ;  so  that  from  the  25th 
March  1836,  to  the  25th  March,  1643,  the  macadamized  roads  have 
been  reduced  from  52  in  number,  extending  ll£  miles  to  35  extending 

7  miles.  '  •.."[■.••)  '•'  t 

III.  The  generally  improved  condition  of  all  the  public  highways  in 

the  township;  and,  .•  > 

IV.  The  constantly  decreasing  annual  expenditure,  even  while  such 
improvements  were  being  effected,  the  amounts  for  the  last  eight  years 
being  as  follows  : — 
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4 
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1 

oi 
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.  7,534 

7 

7 

1842—3  . 

.  7,234 

16 

ni 

There  are  in  reality  no  legal  powers  in  force  to  regulate  the  drainage 
of  towns  like  Sheffield,  and  the  general  Highway  A.ct  contains  many 
defects  that  would  be  easily  pointed  out.  It  is  indisputable,  that  the 
highway  funds  are  extensively  wasted  and  mismanaged,  and  that  the 
majority  of  parishes  are  too  poor  singly  to  pay  the  salary  of  an  efficient 
surveyor. 

I  think,  .therefore,  that  the  formation  of  districts  should  be  com- 
pulsory, and  that  such  districts  should  be  sufficiently  large  to  secure 
the  whole  services  of  an  efficient  permanent  surveyor,  who  should 
possess  the  qualifications  of  a  civil  engineer.  Such  districts  might  be 
identical  with  the  Poor  Law  Unions,  or,  what  would  be  better  for 
drainage,  might  comprise  geological  areas,  containing  a  large  popula- 
tion, without  regard  to  the  arbitrary  boundary  lines  of  counties  and 
parishes.  I  have  no  hesitation  in  saying,  that  on  the  grounds  of 
economy  and  efficiency,  the  sewers  and  the  roads  ought  to  be  under  the 
management  of  the  same  surveyor.  That  which  is  best  for  a  part  will 
be  good  for  the  whole,  and  therefore,  any  improved  legislative  enact- 
ments should  secure  not  only  scientific  management,  but  as  far  as 
possible  uniformity.  If  it  be  objected  that  an  extensive  system  of 
artificial  drainage  would  only  be  required  for  populous  districts,  a  sepa- 
rate Act  might^  be  passed  for  the  paving,  cleansing,  and  draining  of 
city  and  town  districts,  and  another  providing  for  scientific  management 
of  the  roads  in  rural  districts. 

The  spirit  of  the  two  Acts  would  be  the  same,— the  difference  only 
in  the  practical  detail  of  each. 

The  qualifications  for  the  office  of  commissioner,  or  member  of  a 
Board,  should  be  such  as  to  exclude  all  jobbing  cabals,  and  attempts  to 
serve  private  interests  at  the  expense  of  the  public;  and  to  secure  the 
greatest  amount  of  intelligence  and  respectability. 

The  qualification  of  surveyor  should  be  his  scientific  attainments 
skill  and  experience,  and  an  unblemished  character.    A  person  should 
not  'be  a  more  eligible  candidate  for  the  office  because  he  has  many 
friends,  but  has  been  unfortunate  in  some  other  business. 

The  respective  duties  of  the  Commissioners  or  Board,  and  the  sur- 
veyor of  the  district  should  be  clearly  defined,  and  no  Acts  of  the 
former  should  have  any  force  or  virtue,  but  those  of  the  major  part  of 
the  members  present  at  a  meeting  of  the  body  duly  convened. 

To  induce  men  of  talent  and  integrity  to  accept  the  situation  of  sur- 
vevor,  the  office  should  be  held  permanently  during  good  behaviour 
such  an  officer  so  qualified  and  faithfully  discharging  his  duty  ought 
to  be  protected  from  the  unpleasantness  of  an  annual  re-election  by  tBe 
Commissioners  or  Board,  when  his  salary  may  be  reduced,  or  even  bis 
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situation  be  placed  in  jeopardy,  because  in  the  exercise  of  his  public 
duties  he  may  have  rendered  himself  obnoxious  to  individuals  who  have 
since  contrived  to  get  themselves  and  their  friends  into  office  for  the 
purpose  of  injuring  •him.  The- more  efficient >and  talented  the  officer, 
the  more  easily  such  designs  against  him  succeed,  because  the  rate- 
payers, satisfied  with  the  previous  management  (and  for  the  con- 
tinuance of  it,  the  known  character  of  the  officer  is  a  guarantee),  become 
apathetic  and  indifferent  to  the  election  of  the  Board,  and  leave  its 
construction  to  those  who  have  some  sinister  object  to  attain.  I  have 
dwelt  more  at  length  upon  the  qualifications  and  duties  of  the  various 
officers,  because  it  is  of  little  consequence  what  may  be  the  law,  unless 
it  provide  that  they  in  whose  hands  its  execution  may  be  placed  shall 
be  properly  qualified. 

Estimates. 

For  private  house  drainage,  I  have  no  doubt  tile-piping  would  be  the 
best,  but  I  cannot  state  the  exact  expense,  because  they  have  not  been 
used  in  Sheffield  : — efficient  house  drainage,  whether  by  tile-pipe,  brick, 
or  stone,  4s.  6d.  to  6s.  per  running  yard. 

Where  water-closets  are  used,  the  whole  of  the  soil  and  liquid  refuse 
passes  into  the  sewers  through  the  leaden  pipe  and  a  small  drain. 
The  charge  of  the  water  company,  I  believe,  is  30.?.  per  annum  for  each 
closet,  they  might  probably  be  supplied  for  much  less.  After  the  first 
outlay  a  good  water  closet  will  not  cost  in  repairs,  perhaps  more  than 
5s.  in  eight  or  ten  years  ;  but  the  ashes  or  dust  would  still  require 
moving,  and  as  it  is  not  used  here  for  making  bricks,  the  expense  would 
be  per  house  5s.  to  10s.  annually. 

The  cheapest  mode  of  house  cleansing,  irrespective  of  all  other  con- 
siderations, is  undoubtedly  the  present  one,  (i.  e.)  privies  with  ashpits 
and  cesspools  emptied,  perhaps,  twice  or  thrice  during  the  year  by 
farmers  in  the  neighbourhood,  who  pay  the  occupiers  of  the  houses 
from  Is.  to  3s.  per  cart-load. 

£.    s.  d. 

The  cheapest  form  of  closet  used  here  is  called  the  "ser- 
vants' closet it  is  merely  a  bason  or  pot  inserted  into  a 
pipe  or  drain,  with  a  tap  from  the  cistern  to  wash  it  out 
occasionally.  It  is  by  no  means  efficient.  The  cost  would 
vary,  being  greater  if  fixed  upon  the  first  or  second  floor 
than  upon  the  ground ;  much  would  also  depend  upon 
the  distance  from  the  sewer.    The  general  average  would 

be  —  £.  s.  d, 

Plumber  .  .  4  0  0 
Joiner  ...  200 
Mason  and  drain      2    0  0 

  8    0  0 

The  best  and  most  effective  water-closets  used  here  are 
the  various  kinds  of  "pan-closet,"  but  they  require  the 
handle  to  be  lifted  up  every  time  they  are  used  ;  and  the 
various  "  self-acting  closets either  of  these  kinds  would 
cost  under  similar  circumstances  to  the  above  ....    12  0 

N.B. — All  closets  inferior  to  the  two  latter  are  liable  to 
become  filthy  and  disgusting. 
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18,000 


8,000 


It  is  somewhat  difficult  to  say  what  number  would  be 
required  ;  but  if  every  house  in  the  densely  populated  part 
of  the  town  were  to  have  a  separate  water-closet,  there  would 
be  at  least  • 

If  the  houses  in  each  court  had  the  present  privies  turned 
into  a  common  water-closet,  with  a  large  cistern  over  it,  the 
number  would  probably  not  exceed  

In  the  densely  populated  part  of  the  borough  there  are  probably  40 
miles  of  streets,  containing  an  average  of  450  houses  per  mile ;  this 
would  give  the  18,000  houses  stated  above;  10  miles  may  be  deducted 
for  sewers  already  made,  leaving  30  miles  of  new  sewers  to  be  con- 
structed, which,  at  SS0/.  per  mile,  would  cost  26,400/.  or  27,000/.  ;  t  He 
averaoe  charge  per  dwelling-house,  for  main  sewers,  would  therefore  be 
1/.  10°*.,  and  the  annual  instalment  for  repayment  in  30  years ^ot  prm-. 
cipal  and  commuted  interest,  at  5  per  cent.,  would  be  Is.  9jd.  ine 
charges  would  therefore  be  as  follows : — 


First  Outlay,  per  Tenement. 

Annual  Instalment  of  Principal  and 
Interest  lor  30  Years. 

Servants'  Closet :—            £.  s.  d. 
Water  Closet  .} 
Cistern      .    .>  8    0  0 
Drain   .     .  .J 
Main  Sewer     .    110  0 
Water  ...  .. 

s.  d. 
9  Gi 
1  9f 

unknown. 

9  10  0 

. . 

Pan,  or  Self-acting  Closet :-—  £.  s.  d. 
W ater  Cioset    .  ] 
Cistern  .     .     •>      12    0  0 
Drain     .     .     •  ) 
Main  Sewer     .         1  10  0 
Water  ... 

s.  d, 
14  3 
1  9J 

. .       unknown.  ' 

13  10  0 

•  • 

I  have  prepared  a  sheet  exhibiting  transverse  sections  of  some  of  the 
older  sewers.  Several  of  them  are  capacious,— none  of  them  are  in  the 
best  form  ;  some  that  were  laid  down  only  a  short  time  before  my  ap- 
pointment are  in  a  ruinous  condition,  and  in  any  efficient  system  of 
drainage,  would  require  to  be  reconstructed  in  a  better  form,  and  at  a 

^he^cost  of  bricks  for  sewers  varies  according  to  the  size,  quality, 
alld  other  circumstances,  for  every  1000,  from  18*.  to  24*. 

The  cost  of  making  the  same,  for  every  1000,  from  13*.  to  17*. 

I  have  also  prepared  a  sheet  of  transverse  sections  of  the  sewers  con- 
structed during  the  last  eight  years.  Nos.  4,  5,  and  6,  arc  not  good  for 
cleaning  themselves;  they  are  very  seldom  used,  never  but  when  the 
Satian  of  the  slreet  is  great,  and  then  only  because  they  aw >  very 
cheap.  Nos.  7  and  8  are  the  general  forms  of  grate-soughs  or  gully- 
holes  ;  the  cost  per  running  foot  for  each  is  as  follows :— 
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The  private  house  drains  are  generally  badly  constructed,  and  as  I 
have  in  a  previous  communication  informed  the  Commission,  cost  from 
Sd.  to  Is.  9d.  per  foot ;  the  forms  of  several  are  given  upon  the  sheets  of 
transverse  sections  of  the  older  sewers.  Owners  of  property  are  fre- 
quently much  imposed  upon  in  price.  They  might  have  drains  better 
constructed  for  the  cost  of  labour  and  the  material  only,  by  our  men,  but 
they  prefer  making  their  oton  bargains.  Applications  are  seldom  made 
to  me  respecting  drains  by  the  owners  of  property,  excepting  to  deter- 
mine disputes  between  the  contractors  and  themselves,  or  when  the 
drains  are  found  to  be  useless. 

There  is  no  charge  for  entrance  to  public  sewers:  great  injury  having 
been  long  done  to  the  sewers,  and  to  the  street  pavements,  by  unauthorized 
persons  disturbing  them.  A  printed  notice  has  been  recently  posted 
in  the  town ;  and  by  the  direction  of  the  Board,  I  have  prepared  a 
printed  form  of  permission,  a  copy  of  which  is  attached  to  that  notice. 

There  are  no  other  public  regulations  for  private  drainage. 
m  I  nave  prepared  a  sheet  of  transverse  sections  of  the  best  forms  and 
sizes  of  drains,  and  have  shown  in  colours  the  materials  available  in  the 
locality.  I  have  no  experience  to  enable  me  to  say  whether  or  not  tile- 
piping  for  small  drains  would  be  cheaper  than  any  other  material.  1 
think  it  would;  but  the  public  drains  could  not  be  "well  executed,  upon 
a  large  scale,  cheaper  than  at  present.  The  prices  per  foot  lineal  would 
be  about  as  follows  : — 


s.  d. 

No.  1  ...    6  6 

No.  2  ...    4  8 

No.  3  ...    4  0 

No.  4  .     .  .36 

No.  5  ...    3  0 

No.  6  ...    2  8 


s.  d. 

No.    7  ...    1  8 

No.   8  ...     1  8 

No.    9  probably    1  6 

No.  10  .     .  .16 

No.  11  .     .     .     1  6 

No.  12  .     .  .16 


Nos.  7  and  8  are  intended  for  grate-soughs,  and  Nos.  9,  10,  11, 
and  12,  for  courts,  houses,  and  other  private  drains. 

My  jurisdiction  is  confined  to  the  township  of  Sheffield.  There  is  a 
separate  Board  in  Ecclesall  Bierlovv.  I  believe  there  are  some  few 
sewers  there,  but  the  officers  confess  they  hnoio  nothing  about  them. 
If  there  are  any  sewers  in  the  other  townships,  namely,  Bright-side 
Bierlow,  Attercliff-cum-Durnall,  Nether  Iiallam  and  Upper  Hallam', 
the  respective  authorities  do  not  /mow  it.  I  have  therefore  necessarily 
confined  my  plans*  for  the  Commissioners  to  the  township  of  Sheffield. 

*  These  plans  were  transmitted  to  the  Commission,  but  it  was  not  considered 
necessary  to  insert  thvm. 
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The  scale  upon  which  they  are  laid  SvIS^-^^ 
The  private  streets  and  lanes  ^f^J  Klrd  0f  Guardians 
state  until  a  few  months  smce  when  I  indued  *h  ^  ^  the 
to  employ  a  large  number  of  able  bod.ea  v  \  roads 
fuse,  and  it  has  not  yet  had  time  to  accu"™™  y  The  nWic  streets 
Sail  .hat  are  unpaved  I  -  more'  conducive  to 

are  in  good  condition ;  but  as        ^uiledfthe  macadamized  streets 
cleanliness  than  another, I  haje [^T^venients,  veLlow;  and  the 
by  colouring  them  pink;  the  <>otdde>  p       pavements  in  the  streets 
square  stone  pavements  brow n     A    n o     P     ]ines  rf      al  alt 
a're  curbed  and  flagged.    The  blue  line  s"°  .       and  depths  of 

tudes  ;  the  red  lines  and  lettering,  the  and  as  all  lhe  rer 

the  severs.    The  blue  fots  'sufficiently  distin- 

mainino-  houses  have  only  common  privies,  iney 

St!:m  utScT^at  there  is  any  street,  through  which  there  is  a 

W*  orally  ^^^^  £  " 
X  apprehend  that,  no  ^cl^ 

sons  to  invest  capital  in  ^gggyfc  liUely  t0  produce  a  fair  return ; 
rich  or  poor,  unless  such  is      y     P.  ^  for  t 

it  would  therefore  be  was  m|  £      lha°t  such  cottages  can  be 

abdurins  population,  unless  it  can  ne  snow 

!£iop.  '"'■'^f /"J  ^elt';  n'S  o'f  Co,,age  property  in  »T 
Being  unacquainted  w„„  the  exact  pi  „,!y  admitted  the 

town  but  Sheffield  (where, by  the  way,         ^  ,  of  acco„,mo- 

°„er  classes  are  better  off  both  a   to  ennv™'en  (he 

datibn,  and  rent,  than  m  n»»  °^^r  'onynoi,  tenements,  as 

«t£S3533*  W  n  sougfi  ^"fe^SS 
WaiJ ftffih •  biicK-cl.fi.- 

Bags.    The  fire-place  is  fitted  up  ™\™fV^e  with  a  lea'd  p.pe  o 
lie  boiler  with  a  tap  for  ^  sewer,  an  iron  pan  to 

carry  the  waste  water  into  the  stre^chami^  b  i  ng 

contain  8  or  10  gallons  set  in  br d*«  &c. 
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The  chamber  is  from  8  feet  to  Si  feet  high  with  boarded  floor,  has  a 
fire-place  and  stove-grate.  The  chamber  is  made  private  by  a  ceiling 
covering  the  attic  stairs. 
1  The  garret  is  about  7  feet  high,  and  is  sometimes  fitted  up  with  a 
fire-place,  stove-grate,  &c.  Formerly  many  of  the  cottages  had  case- 
ment windows,  but  those  erected  within  the  lust  20  years  have  generally 
been  fitted  up  with  double  sliding  sashes.  The  great  superiority  of  slid- 
ing sashes  over  casement  windows  for  the  purpose  of  ventilation  is  now 
so  well  understood  and  appreciated  that  any  comment  thereon  would  be 
superfluous. 

The  cottages  before  described,  containing,  as  we  have  seen,  a  good 
cellar,  living  room,  and  two  private  bed-rooms,  previous  to  the  great 
depression  of  trade,  let  on  an  average  at  2s.  6d.  per  week,  or  6/.  10*. 
per  year,  the  landlord  paying  poor-rates  and  water-rent,  the  tenant  paying 
highway-rates.  The  cost  of  erecting  such  cottages,  including  fencing  the 
yard,  privies,  ash-vault,  soughing-yard,  and  street  paving,  &c,  accord- 
ing to  the  manner  or  quality  of  building,  from  60/.  to  75/.  each 

Gross  rent  paid  by  the  tenant,  6/.  10s. 

Interest  on — say  70/.    £0    3  10 

Ground  rent   0150 

Poor-rates  and  water-rent   10  0 

Repairs,  insurance,  and  loss  by  empty-houses, 

and  bad  rent   0  10  0 


£5  15  0 

So  that  the  landlord  cannot  expect  to  get  more  than  6  or  7  per  cent,  at 
furthest  on  his  investment,  while  his  capital  is  being  reduced  every  year 
by  the  gradual  dilapidation  of  such  perishable  properly. 

These  cottages  being  constructed  with  fire-places  in,  and  chimney-flues 
from,  every  room  in  one  or  more  of  which  a  fire  is  constantly  burning 
during  the  day-time,  thereby  rarefying  more  or  less  the.  air  in  all  the 
flues,  with  proper  attention  to  the  opening  of  the  sashes  carries  on  as 
complete  a  system  of  ventilation  as  I  conceive  can  be  effected  without 
the  introduction  of  complicated  machinery,  which  would,  if  left  to  the 
management  of  tenants,  soon  fall  into  disuse.  The  only  improvement 
I  can  suggest  in  the  erection  of  such  cottages  would  be  to  make  the 
rooms  a  little  larger  and  loftier. 

It  has  been  said  that  cottage-houses  ought  not  to  be  built  back  to 
back,  but  should  have  both  front  and  back  doors,  in  order  that  a  cur- 
rent  of  air  might  pass  through  the  house  to  ventilate  it;  but  it  must 
not  be  forgotten  thai  the  lower  as  well  as  the  upper  classes,  the  strong 
as  well  as  the  weak,  suffer  from  direct  draughts  or  currents  of  air;  and 
may  it  not  be  as  necessary,  if  not  more  so,  for  the  thinly  clad  and  poorly 
fed  mechanic  and  his  family  as  for  the  upper  classes  who  lack  neither 
clothing  nor  food.  Cottages  erected  on  a  plan  similar  to  the  accom- 
panying sketches  are  not  only  built  at  less  cost,  but,  in  my  opinion, 
much  warmer  and  better  ventilated  than  houses  having  front  and  back 
doors  with  thorough  draughts. 

After  providing  a  warm,  well  ventilated,  and  well  arranged  cottage 
for  the  artisan  and  his  family,  the  next  consideration  is  drainage.  Frcnn 
the  want  of  proper  attention  to  this  first  essential  to  the  health  of  towns 

o  2 
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of  our  towns  and  villages.    iu     WPU-conlrived  and  spacious  common 

SaStSSJP  stench-traps,  whenever  a  ™^ 
made  from  the  cellars  into  the  mam  *°  £,fslK f  No 

and  the  hydra-headed  monster,  fever  ,s  more  t ta  k d >"  ss 
,„,tte,  how  numerons  or  capn cmn  Ute  —  »™  ,  iBt0 

3S  "habitants  of  the  house,  the  ev «rt   "o  ^Wee  or  wa.er- 

closets.  I  think  tlie  ordinary  k.i.u  f.lncces     1  may  venture 

sive  hut  totally  unfit  for  the  use  of  tla  Yam  pretty 

^er  a  good  ™«g«£*^&^^  an  abundant 
certain  it  two  of  the  best  ana  siroii         p_clusive  use  of  eight  or  ten 
supply  of  water,  were  ^^^rf^£  ^fortnight*  hut  use- 
cottages,  they  would  not  only w s  oiu        i  with  children?  they 
less  and  a  positive  nuisance    then  what  s  to  oe  a  ^ 
could  not  be  taught  to  use  them  ^^^^4^  hos" 
is  to  keep  them  out  of  mischief.    In  a  ^ ^  a  ™t  l  visil^  some  years 
pital  for  Fever  patients  ^^Sol  &c.  I  was" told 
ag0  to  examine and  repo    o     ^  ^thod            ^  iQ  order  in  con. 
that  it  was  next  to  impossiDie  10               nprsons  us\nir  them  :  some- 
sequence  of  the  mischievous  propens  ties  of u  1  =        and  even 
times  they  thrust  old  sto ekings !  in  o  he  ^f^*™*^  ^ 
knives  and  forks  had  been  found  hei  p.    H,  now      ,  ^ 
could  be  adopted  not  eas.ly  put  out   f  t0  payperiodi- 
vvater,  and  proper  officers,  ™*  "  P^6™^ 'cloP  e(s  t0  be  cleansed  and 
cal  inspection  visits,  wltV      M^^ltfo  e  the  maoistrates  to  fine  per- 

S«Ia?  SSStM-  ere  older  the  neces- 
sity  of  living  near  those  co^eniences.  metbod  of  ventilating 

I  have  already  given  a^^'Sont  the  introduction  of  any  artificial 
cottages  during  the  day-t.n e  withe m t  the  ventilation 

mean&s;  and  ^.^^^^g^iSBin  thYnight,  when  the 
during  the  day,  it  is  ot  much  gieaiei  iu  i  f       j  U1 

small  bed-room  of  the  artisan  is  1000  cubit  feet 

be,  one  or  two  children,  ^^^^^Lm  warm,  and  so 
of  air,  the  fire-place  probably  boarded  up  to  ! keep  tte  family 

prevent  ventilation  that  way;  f^^f^iqttently  breath- 
spend  perhaps  at  least  one-thud  o  their »^J°^  ^forei  that  if 
ing  the  same  air  over  and  over  agarr ,  it  i s  eud     ,  ^  .q  &  bed. 

ventilation  is  of  importance  any  wl        ^  using  the  means 

pSed^^ 

br  S^tm«nSS,le  *^  they  go  to  sleep  S 
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thinking  nothing  of  the  bad  effects  of  breathing  over  and  over  again  a 
vitiated  atmosphere,  they  close  up  every  place  that  may  let  in  air ;  at 
this  we  cannot  be  surprised,  especially  if  the  air  comes  in  draughts. 
The  grand  object  to  be  gained  is  the  ingress  of  fresh  air  in  moderate 
quantities,  not  in  currents,  but  contrived  that  it  may  spread  all  over  the 
room  so  gradually  as  not  to  be  perceptible  to  the  inmates.  I  have  in- 
troduced a  plan  of  supplying  the  day  and  bed-rooms  of  the  Ecclesall 
Bierlow  Union  poor-house  with  fresh  air  which  answers  the  purpose 
admirably.  An  opening  is  made  in  the  outer  wall  and  a  flue  carried 
from  thence  between  the  floor  timbers  to  the  middle  of  the  ceiling,  where 
the  air  passes  into  the  room ;  in  order  to  prevent  the  current  of  air 
from  rushing  downwards,  the  aperture  in  the  ceiling  is  masked  by  a 
large  circular  iron  plate,  on  to  which  the  air.  impinges,  and  is  thrown  off 
in  all  directions  horizontally,  gradually  mixes  with  the  air  in  the  room, 
and  drives  out  the  foul  air.  This  plate  is  fixed  to  a  screw  passing  through 
its  centre ;  and  by  turning  the  plate  round,  the  aperture  may  be 
closed  or  opened  little  or  much,  and  the 
supply  of  air  regulated  at  pleasure. 
See  drawing  and  section.  There  is 
another  but  less  certain  method  of  ven- 
tilating bed-rooms,  uncertain  on  two 
accounts  ;  first,  because  the  living-room 
fire  would  not  always  be  burning ;  and 
secondly  it  would  be  affected  by  changes 
in  the  atmosphere.  The  plan  is  as  fol- 
lows :  to  form  small  air-flues  from  the 
chamber  and  attics  and  carry  them  up  by 
the  side  of  the  living-room  fire-flue — the 
air-flues  to  commence  close,  to  the  bed- 
room ceilings  and  continue  up  above  the 
roof.  The  rarefication  of  the  air  in  these 
flues  caused  by  the  heat  of  the  fire-place, 
if  constantly  kept  up,  would  ventilate  the 
bed-rooms  ;  but  if  a  sufficient  heat  was 
not  maintained,  the  ventilating  process 
would  cease,  and  cold  air  would  come 
down  the  flues  into  the  rooms,  and  the 
consequence  would  be  that  the  apertures 
would  be  stopped  up  and  the  partial 
efficiency  of  the  ventilating  flue  de- 
stroyed. 

I  think  it  most  desirable,  bolh  on  account  of  their  more  exclusive 
usefulness  and  greater  economy  to  the  town,  that  water  and  gas-works 
should,  if  p  ossible,  be  the  property  of  the  town,  and  be  managed  for  the 
benefit  of  the  inhabitants  generally,  all  profit  derived  therefrom  to  be 
used  for  public  purposes. 

The  Board  of  Surveyors  of  the  Highways  appear  to  be  the  proper 
parties  to  undertake  the  management  of  these  works,  the  attention  of  the 
surveyors  and  their  officers  being  principally  directed  to  engineering 
pursuits;  and  besides, as  the  streets  are  being  continually  broken  up  for 
laying  either  gas  or  water-pipes,  and  much  unnecessary  expense  incur- 
red thereby,  it  seems  to  me  that  the  interest  of  towns  would  be  bes 


A.  Culvert  for  gas  and  water-pipes. 
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secured  by  uniting  the  water  and  gas-works  with  the  highway  manage- 
ment. .  .  ...  '  . 

If  a  regular  system  of  drainage  be  introduced,  connecting  water- 
closets  and  soil-vaults,  and  for  carrying  away  the  mud,  &c,  from  the 
streets,  how  valuable  for  such  a  purpose  would  be  the  well-directed  use 
of  any  surplus  water,  and  during  the  rainy  part  of  the  year  when  water 
was  abundant  all  the  sewers  in  the  town  might  be  scoured  out  at  little 
or  no  cost.  If  the  authorities  of  the  town  had  the  control  of  water  and 
eas  there  would  be  no  need  to  deal  both  out  with  such  a  niggard  hand, 
because,  after  supplying  the  inhabitants  at  fair  prices  for  their  own 
private  comsumption,  the  surplus  might  be  used  without  scruple  for  the 
use  of  those  who  pay  for  it,  and  who  will  gain  nothing  by  stocking  up  or 
wasting-  gas  or  water  rather  than  lower  the  price. 

It  would  be  highly  advantageous,  both  for  the  public  health  and 
economy  if  there  was  some  well-considered  legislative  enactment  to 
enable  and  perhaps  to  make  it  imperative  on  surveyors  oi  highways  to 
carry  out  by  degrees  a  general  plan  of  drainage,  in  both  towns  and 
viSes  In  the  town  where  I  reside,  till  within  the  last  20  or  30 
vears  sewerage  has  been  left  to  the  owners  of  property,  who  were 
compelled  to  drain  their  cellars,  otherwise  none  would  have  been  made. 

It  is  not  in  my  power  to  state  how  much  extra  cost  the  owners  ot 
property  have  incurred  by  everyone  doing  his  own  work  than  would 
have  been  the  case  had  the  whole  been  done  by  the  town,  supposing 
they  had  to  pay  the  town  for  doing  the  work  for  them  ;  but  I  think, 
from  what  I  have  seen,  I  shall  be  within  compass  if  I  say  the  cost  has 
been  at  least  threefold. 

if  I  intent  be  permitted  to  recommend  a  plan  which  would  in  my 
opinion  have  a  tendency  not  only  to  improve  the  sewerage  but  econo- 
mise the  expenditure,  I  would  have  a  common  sewer  on  each  side  ot 
all  the  wide  streets,  if  possible  just  under  the  channels  or  curb  stones 
?he  bottom  of  the  sewers  to  be  12  or  14  feet  below  the  roadway  ami  at 
least  41  feet  hteh.    Into  these  drains  I  should  of  course  turn  all  the 
house-drains,  being  properly  trapped  above  the  common  sewers.  I 
wou  d  have  another  vaulted  passage  for  the  express  purpose  of  fixing 
herein  water  and  gas  mains,  so  that  mains  might  be  laid  or  repaired, 
and  Xe  inhabitante  supplied  with  water  and  gas,  without  obstructing 
or  damaging  the  carriage-way  at  any  time.  J„ms„ 
The  real  meaning  of  the  word  economy  in  the  expenditure  of  pubhc 
money,  as  applied  to  the  sanatory  condition  of  towns,  especially  the 
Sesome  ventilation  of  house  drainage,  and  the  general  comfort  an 
convenience  of  the  inhabitants,  is  little  understood.    If  the  wealth  ot  a 
Sn  be  its  population,  is  there  nothing  saved  to  the  public  by  pr  - 
ve  it"  -  (as  far  as  the  adoption  of  such  measures  can,  and  there  a. e 
ma  y  proofs  that,  much,  very  much,  can  be  done  mal.gnan  and  other 
dangerous  fevers  caused  by  an  accumulation  of  stagnant  water  and 

^he  preservation  of  the  public  health  is  not  merely  of  hu- 

manity, but  a  substantial  saving  of  public  money    The  lo.  o f  health 
impoverishes  families  sometimes  to  such  an  "tf 
application  to  the  parish  for  relief;  and  when  the  beads  °ffi.m«  bejwe 
taken  away,  how  are  the  (too  frequently)  helpless  w  v 
to  be  provided  for,  but  out  of  the  pubhc  purse  ?    Look  at  the  subject  in 
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any  wav,  and  it  will  be  found  that  the  cost  consequent  on  the  loss  of 
Xh  and  premature  death  of  the  working  classes  fa  Is  on  he  public, 
e  ther  directly  by  parish  relief  to  the  survivors,  or  indirectly  to  the 
contributions  of  private  individuals.  If  this  be  so,  what  is  it  but  an 
iZrov^nt  waste  of  life  and  money  to  delay  the  introduc  .on  of  those 
sTnlry  regulations  which  will  no  doubt  be  so  beneficial  to  the  public 

^Nothino-  would  add  more  to  the  convenience  of  the  male  population 
of  laro-e  towns  than  the  introduction  of  urinals  in  the  streets.  I  need 
not  dilate  on  the  great  injury  sustained  by  many  persons  in  consequence 
of  their  inability  to  find  a  convenience  «  where  decency  does  not 
forbid  •"  neither  need  I  point  out  the  outrage  on  female  delicacy  by  the 
too  frequent  and  in  many  cases  of  absolute  necessity,  of  an  exposure 
equally  painful  to  bo.h  sexes:  it  is  always  best  to  prov.de  what  is 
necessary  fairly  and  without  disguise,  making  it  as  decent  as  poss.ble. 
Matters  of  detail  requiring  constant  attention  should  be  superintended 
by  the  police,  such  as  inspecting  water-closets,  or  privies  of  the  working 
classes;  common  yards,  pumps,  traps,  urinals,  &c,  with  power,  if  need 
be,  to  order  them  to  be  cleansed,  and,  on  conviction  before  a  magistrate, 

fine  parties  for  neglect.  .  . 

It  is  worse  than  useless  to  legislate  upon  matters  of  this  description 
unless  Parliament  provide  means  for  carrying  their  Act  into  effect •  no 
Act  of  Parliament  having  for  its  object  the  improvement  of  the  health 
of  towns  can  be  carried  into  operation  unless  part.es  are  employed  to 
be  constantly  on  the  look-out  to  prevent  the  provisions  of  such  Act 

becoming;  a  nullity.  .,  ,        ,  F 

There  is  a  considerable  waste  of  money  in  almost  every  branch  of 
the  public  service,  from  the  apathetic  indifference  of  many  persons 
annually  elected  to  render  their  gratuitous  services  as  overseers  of  he 
poor,  guardians,  surveyors  of  highways,  &c.    It  is  notorious  that  the 
£  of  such  persons  are  lamentably  neglected  and  left  almost  entirely 
to  clerks:  truly  has  it  been  said  "everybody's  business  is  nobody  s 
business,"  everybody  meaning  the  public   and  perhaps  nobody  the 
overseers.    When  anything  very  flagrant  happens— and  it  must  be 
very  flagrant  indeed  to  rouse  the  public  attention-objections  are 
raised  against  the  appointment  of  individuals  to  public  offices,  when  it 
is  known  that  they  have  attained  their  situations  by  some  manoeuvre 
to  serve  their  own  interests  or  the  interests  of  some  ol  the  paid  officers. 
One  thing  is  clear  enough,  (excepting  in  extraordinary  occasions,)  the 
clerks  select  and  appoint  who  they  think  proper-.n  fact  they  choose 
their  own  masters  either  directly  or  indirectly.    Such  a  state  of  things 
ou-ht  not  to  be  permitted ;  for  if  the  selection  be  as  good  as  could  be 
wished,  the  officers  have  an  immense  advantage,  by  being  in  possession 
of  the  minutiae  and  ins  and  outs  of  the  business,  while  the  overseers, 
&c  are  probably  as  ignorant  as  children  who  have  got  their  first  lesson 
to  learn     Since  Boards  have  been  more  generally  introduced,  it  would 
annear  as  though  individual  information  on  details  had  gradually 
diminished.    Each  member  of  the  Board  probably  quiets  his  conscience 
by  hoping  his  colleagues,  some  of  whom  have  more  leisure  than 
himself  will  pay  close  attention  to  business,  or  at  ajl  events  the  clerks 
and  auditor,  it  there  be  one,  will  take  care  that  all  is  right;  8.0  that  while 
on  the  one  hand  Boards  have  undoubtedly  prevented  that  barefaced 
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jobbing  so  prevalent  under  the  old  system,  on  the  other  hand  it  is  to 
be  feared  the  members  generally  act  as  though  their  duties  extended  no 
further  than  sitting  in  council  at  the  Board. 

For  the  salutary  regulation  of  public  affairs,  Central  Boards  are 
indispensable  to  prevent,  as  far  as  possible,  the  appointment  of  improper 
persons  to  public  officers,  whether  honorary  or  paid,  and  mismanage- 
ment, jobbery,  and  peculation.  Every  town  should  be  divided  into 
districts,  and  one  or  more  members  of  the  Parochial  Board  selected 
therefrom.  If  the  Board  immediately  after  its  appointment  was  divided 
into  a  given  number  of  committees,  each  having  its  exclusive  depart- 
ment particularly  denned,  and  required  to  present  a  report  of  the 
business  in  hand  periodically  to  the  Board,  this  division  of  labour,  with 
the  necessity  of  doing  it,  would  make  the  task  both  easy  and  effective. 

The  auditors  appointed  under  the  New  Poor  Law  are  all  very  well 
in  their  way,  but  they  can  only  detect  mischief  when  it  is  completed. 
What  is  wanted  is  some  method  of  preventing,  or  at  all  events  nipping, 
it  in  the  bud.  Auditors  see  only  the  surface  after  everything  has  been 
smoothed  off  ready  for  them,  whereas  they  ought  to  see  the  working  of 
the  machinery  from  the  beginning  to  the  end,  as  well  as  the  result. 

Mi»ht  not  one  or  two  respectable  and  responsible  persons,  who 
should  occupy  their  time  entirely  with  public  business,  be  appointed  by 
all  the  local  Boards,  with  salaries  subject  to  the  approbation  of  the 
Board  of  Control,  to  take  upon  themselves  the  general  surveillance  of 
all  parochial  affairs,  and  audit  all  accounts,  not  interfering  in  the 
slightest  degree  with  the  acts  of  the  different  Boards,  but  to  see  that 
their  orders  are  properly  carried  iuto  effect ;  to  have  unlimited  power 
to  inspect  all  books  and  documents  at  any  time;  in  short,  to  see  that 
the  officers  honestly  and  diligently  discharge  their  duties  themselves, 
being  required  to  render  periodical  reports  on  the  sanatory  condition 
and  general  state  of  the  town,  the  account  and  conduct  of  the  officers, 
&c,  to  the  Central  Board. 

The  Central  Board  should  be  composed  of  gentlemen  who  have  had 
experience  in  such  business  as  will  come  before  them.  No  engineers 
or  professional  men  should  be  on  the  Board,  although  it  would  be 
advantageous  to  have  a  consulting  engineer.  The  Central  Board 
should  have  control  over  highways,  sewerage,  water,  gas,  and  the  general 
health  and  sanatory  condition  of  towns.  The  business  of  the  Board  would 
not  be  merely  to  control,  but  to  collect  and  store  up  valuable  informa- 
tion on  all  matters  connected  with  their  office,  and  distribute  such 
information,  after  its  merits  have  been  tested,  for  the  use  and  advantage 
of  the  whole  kingdom. 

The  Commissioners  should  abstain  from  making  any  local  appoint- 
ment, leaving  such  appointments  to  the  local  Boards,  merely  reserving 
to  themselves  the  right  of  inquiry  into  the  competency  of  the  parties 
appointed,  and  if  proved  incompetent,  to  direct  the  election  of  a  more 
suitable  person.  There  should  be  some,  test  of  the  qualifications  of 
paid  local  surveyors  before  their  appointments  are  confirmed;  but 
great  care  should  be  taken  that  the  test  is  as  simple  as  possible,  so  as 
not  to  prevent  persons  who  have  not  been  regularly  educated  for  the 
office  from  being  elected,  because  it  frequently  happens  that  such  persons 
being  practically  self-taught  are  more  efficient  than  theoretical  book 
students.    1  should  like  to  hear  of  a  plan  for  rewarding  meritorious 
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public  servants  ;  we  have  plenty  of  laws  for  punishing  persons  who  do 
ill,  but  not  one  that  I  know  of  for  rewarding  and  encouraging  those 

who  do  well.  „  . 

Much  benefit  and  great  saving  would  accrue  to  towns  if  the  Central 
Board  were  to  order  a  general  plan  to  be  laid  down  of  each  town, 
showing  the  common  sewers  already  made,  and  the  best  plan  of  car- 
rying out,  from  time  to  time,  a  complete  system  of  drainage.  When 
such  plans  have  been  approved  by  the  local  and  Central  Boards,  no 
alterations  should  be  allowed,  unless  satisfactory  reasons  can  be  assigned, 
and  the  approval  of  the  Commissioners  obtained. 

The  plan  I  propose  for  trapping 
the  sewers,  grates,  &c,  consists  of  an 
iron  frame  fixed  in  a  sloping  position, 
an  iron  or  wooden  door  to  be  hung 
thereto,  having  a  weight  beyond  the 
hinge  or  centre  sufficiently  heavy  to 
keep  the  door  close  with  the  weight 
of  a  small  quantity  of  mud  or  water 
upon  it;  when  an  additional  quantity 
was  thrown  in,  the  trap-door  would 
sink  and  let  the  water  and  mud  into 
the  common  sewer — see  Plan.  The 
advantage  of  this  plan  is  its  sim- 
plicity, and  self-acting,  and  self- 
cleaning  principle.  When  there  was 
no  surface-water  passing  into  the  sewer,  the  trap  would  of  course  always 
be  closed. 


Trap  for  Street  Grates. 


(Signed)       William  Flockton,  Architect. 


Sheffield,  April  17th,  1S44. 
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HEPORT  on  the  SANATORY  CONDITION  o/EXETER. 
By  Thomas  Shapter,  M.D. 


Exeter,  the  capital  of  the  south-western  peninsula  of  England  ,  situated 
50°  45'  north  latitude,  and  3°  41'  west  longitude,  is  a  densely  inhabited 
and  compact  city,  occupying  the  flat  summit  and  < Aechyitu*  of  a  ndge- 
like  hill,  which  rises  gradually  irom  the  eastern  bank  of  the  river  Exe 
to  the  average  height  about  150  feet  above  the  high-water  level. 
This  hill  presents  gentle  declivities  on  its  eastern  and  south-eastern 
.ides  and  abrupt  steeps  on  its  north  and  north-western  sides  This 
uatumrdisposUion  of  the  ground  presents  every  faci  ity  for  the  most 
efficient  drainage,  and  renders  any  obstruction  to  the  free  flow  of  flood 
fater  next lo  fmpossible.    The  neighbourhood  of  Exeter  abounds  with 
verv  beautiful  country,  which  is  peculiar  from  its  extreme  variety  ;  with- 
in only  a  short  distance,  presenting  the  different  aspects  of  moor,  moun- 
tain, meadow,  and  woodland  scenery.    Its  genera  character  is  that  ot 
a  succession  of  small  undulating  hills,  diversified  by  bolder  swells, 
which,  increasing  in  height  as  they  recede  horn  the  city,  are  eventually 
lost  in  the  elevated  ranges  that  form  its  protecting  boundaries  ;  so  that 
Exeter  though  for  the  most  part  standing  on  high  ground,  is  yet  sur- 
rounded on  every  side  by  a  noble,  though  somewhat  distant,  amphi- 
theatre of  hills,  excepting  to  the  south-east,  where  the  broadly-expanded 
e  tuary  of  the  Exe  opens  to  the  English  Channel.    The  more  promi- 
nent boundaries  of  the  neighbourhood,  by  land,  are,  to  the  south-west, 
Haldon,  and,  at  some  distance  beyond,  the  long  line  of  Dar  moor  ;  he 
ibrmer  presenting  a  protecting  barrier  of  more  than  800  feet  above  the 
level  of  the  sea,  while  the  latter  is  an  extensive  mountain  ridge,  whose 
mean  height  is  1792  feet,  its  highest  point,  Cawsand  Bog  tag,  ac- 
cordino-  to  the  survey  of  General  Mudge,  upwards  of  2090  feet.  To 
the  north  are  the  Whitstone  Hills,  which,  from  their  proximity  and 
height  of  740  feet,  form  a  screen  of  the  most  essential  benefit:  these, 
with  an  interval  of  less  elevated  ground,  are  irregularly  connected  by 
the  Stoke  range  to  the  Woodbury  Hills,  which  present  themselves  as  the 
high  lands  to  the  eastward.  , 

It  is  so  well  understood  that  the  nature  of  the  sod  modifies  the  cli- 
mate, impresses  a  character  on  the  waters,  and  influences  in  many  re- 
snects  the  occupation  of  the  inhabitants  and  the  general  condition  of 
the  animal  economy,  that  I  feel  it  would  be  an  omission  to  pass  over 
all  mention  of  the  geological  formation  of  this  district.  The  rocks  which 
here  offer  themselves  to  notice  include  some  of  a  very  extensive  series, 
ran-ino-  from  the  granite  to  the  lower  cretaceous  group,  viz.,  granite, 
erauwacke  slates,  carbonaceous  rocks,  schists,  limestone,  new  red  sand- 
stone (including  Exeter  conglomerate),  green  sand,  granitic  green  stoner 
and  trap  rocks.  For  any  very  detailed  or  particular  description  ot  these 
rocks  the  comprehensive  Report  on  the  Geology  of  Cornwall,  Devon 
and  West  Somerset,  by  Sir  H,  De  la  Bcche,  may  be  consulted.    I  shall 


206 


Exeter —  Geology. 


only  briefly  observe  upon  the  economical  purposes  of  those  upon  which 
Exeter  itself  stands,  viz.,  the  schist,  the  new  red  sandstone,  and  the 
trap.    The  schist,  provincially  called  schillet,  varies  much  in  hardness 
and  durability,  being  in  some  places  friable,  in  others  exceedingly  hard, 
and  having  occasionally  a  conchoidal  fracture.    In  this  latter  form 
it  is  a  stone  very  well  adapted  and  frequently  applied  to  the  purposes 
of  building  and  road-making.    In  some  places  it  passes  into  roofing 
slate,  and  as  such  is  occasionally  used ;  it  is,  however,  of  a  very  in- 
ferior quality.    The  minerals  of  importance  occurring  in  the  schist  are 
manganese,  lead,  and,  in  small  quantities,  copper.    The  only  mines 
now  in  full  work  in  the  immediate  neighbourhood  of  Exeter  are  those 
of  manganese.    The  soil,  produced  by  the  decomposition  of  the  super- 
ficial parts  of  this  formation,  is  well  adapted  to  the  growth  of  wheat, 
and  the  oak  grows  in  it  as  a  weed.    It  is,  however,  a  cold  soil,  and  the 
seasons  are  considered  nearly  a  fortnight  later  than  on  the  red  land. 
The  new  red  sandstone,  on  which  Exeter  is  chiefly  built,  varies  from  a 
compact  stone  to  a  fine  loose-grained  sand,  with  here  and  there  em- 
bedded clays  and  masses  of  a  peculiar  conglomerate.     The  clays  are 
used  largely  for  brick-making ;  in  fact,  it  is  the  occupation  entailed 
upon  the  inhabitants  of  the  city  workhouse.    The  conglomerate  is  a 
good  building-stone,  and  much  used ;  the  compact  sandstone  is  used 
for  flooring.    The  soil  of  the  sandstone  district  is  generally  dry  and 
fertile,  and  when  the  sands  have  a  sufficiency  of  more  compact  ma- 
terials mixed  with  them,  their  productive  quality  is  good.    In  some 
parts  the  marls  are  firm  and  retentive,  and  consequently  suffer  much 
from  excess  or  deficiency  of  rain.    The  trap  rocks  are  chiefly  interest- 
ing as  building-stones,  and,  in  Exeter  and  the  immediate  neighbour- 
hood, are  extensively  quarried  for  this  purpose.    Under  water  they  are 
excellent,  resisting  its  action  almost  equally  with  any  known  stone ; 
when  exposed  to  the  variations  of  the  atmosphere,  that  portion  which 
is  veined  with  calcareous  spar  decays  soonest,  the  spar,  losing  its  water 
of  crystallization,  disappears,  and  the  masses  of  rock  contained  between 
the  veins  crumbles  into  dust;  when  the  veins  are  of  quartz,  its  dura- 
bility is  much  greater.    They  resist  a  long  time  the  action  of  the  atmo- 
sphere, and  firmly  bind  together  the  masses  of  clay  stone  which  they 
enclose  ;  but  the  most  durable  part  of  the  rock  is  that  which  at  first 
sight  one  would  not  be  inclined  to  select,  viz.,  the  vesicular  portion 
whose  vesicles  are  generally  empty  ;  it  bears  the  tool,  and  can  be 
wrought.    In  examining  the  older  buildings  of  the  district  where  this 
rock  has  been  employed,  it  will  be  found  that  the  faces  and  edges  of 
stones  taken  from  the  vesicular  part  are  sharp  and  perfect,  whilst  the 
veined  stones  are  somewhat  decayed. 

The  river  Exe,  from  which  the  city  takes  its  name,  is  the  great  and 
important  water  of  the  south  of  Devon.  It  has  its  origin  in  the  exten- 
sive moor  district,  called  Exmoor,  from  whence  it  flows  through  varied 
and  beautiful  country,  and  expands  itself  into  a  fine  river  at  Tiverton  ; 
then  winding  through  the  romantic  and  wooded  vale  of  Bickleigh,  it 
flows  over  the  new  red  sandstone,  between  the  red  rock  of  Thorverton 
and  Silverton,  and  between  lirampford  Speke  and  Nether  Exe,  and 
pursues  its  course  over  the  schist  to  Exeter.  Below  the  city,  at  the 
quay,  it  again  flows  upon  a  bed  of  new  red  sandstone,  tails  over  many 
weirs,  and,  passing  through  iertile  meadows,  reaches  Topsham  ;  flow- 
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ino-  between  Ly  mpstone  and  Powderham,  and  over  the  bar  at  Exmoutb, 
%dk to*  red  sandstone  rock,  and  not  of  sea-sand  as  ie  generally  sup- 
ped it  empties  itself  into  the  English  Channel,  having,  from  it  rlrf 
o  it  month  pursed  rather  a  direct  course  of  60  miles,  with  a  fall  of 
footT  40S  1  The  Exe  receives  several  tributary  rivers ;  the  Creedy, 
he  Cidm  the  Kenn,  and  the  Clyst,  are  in  the  ynmediate  neighbour- 
hood    The  heio-ht  of  the  river  is  atifected  by  the  tide  to  withm  a  mile 
of  Exeter   where  any  further  influence  is  prevented  by  a  weir.  At 
the  quiv  immediately  below  the  walls  of  the  city,  the  breadth  of  the 
rii?  is  120  feet,  and  its  depth  averages  rather  more  than  nine.  Though 
he  citv  itself  is  above  the  influence  of  floods,  yet  the  river  is  often  by 
he  mehino-  of  snow,  and  continued  heavy  rains  considerably  swollen, 
when  its  waters  come  down  greatly  discoloured,  especially  after  the 
unction  of  the  Creedy,  which  passing  through  the  red  sandstone  dis- 
dct  between  Sandford  and  Upton  Helions,  discharges  rise loaded 
with  this  soil,  into  the  Exe,  two  miles  above  the  city.    These  floods 
usually  take  place  between  November  and  March,  but  more  part.cu- 
Sy  in  November;  they  seldom  rise  more  than  seven  feet  above  the 
summer  level  of  the  river,  though  at  rare  intervals,  floods  of  a  much 
moTimportant  character  occur.    The  Exe  water,  on  these  occasions, 
Sre«3  turbid  by  the  suspension  of  the  different  soils  washed  trom 
he  up  countries,  otherwise  its  general  character  is  that  of  being  c  eai, 
oft  and  pure.    By  analysis  it  is  proved  to  contain  muriate  of  lime 
and  aTace  of  iron;  its  taste,  from  a  deficiency  of  Axed  air,  is  some- 
what flat,  and  consequently  it  is  not  pleasant  as  a  drink,  but  for  all 
domestic  purposes  it  is  perfectly  unobjectionable. 

Within  theP  district  of  the  city  the  soil  is  plentifully  perforated  by 
sprin-s;  and  at  comparatively  short  distances  from  the  surface  vary- 
m  from  15  to  30  feet,  a  good  supply  of  water  may  be  met  with  The 
chemical  composition  of  these  waters  is  somewhat  mod.fied  by  the 
ceolo-ical  character  of  the  soil  from  whence  they  proceed.    The  water 
of  the  new  red  sandstone  is  clear,  transparent,  and  inodorous,  sp.  gr. 
1002,  temperature  53%  contains  free  carbonic  acid   muriate  of  lime 
sulphate  of  lime,  carbonate  of  lime,  and  sulphate  of  alumina.  The 
water  of  the  trap  is  sparkling,  clear,  transparent,  inodorous,  and 
sliohtlv  styptic  to  the  taste,  sp.  gr.  1003,  temperature  52Vontams  free 
carbonic  acid,  muriate  of  iron,  muriate  of  lime,  sulphate  of  lime  sul- 
phate of  alumina,  and  carbonate  of  lime.    The  water  of  the  ^  has 
I  sp   or.  of  1003,  temperature  52°  5',  conta.ns  free  carbonic  acid 
muriate  of  iron,  sulphate  of  iron,  carbonate  of  iron  and  sulphate  of 
lime     On  taking  a  review  of  these  waters,  it  will  be  seen  that  those 
which  proceed  from  the  trap  and  new  red  sandstone  do  not  essentially 
differ,  the  character  in  the  impregnations  of  each  being  munate  and 
sulphate  of  lime,  with  a  small  portion  of  sulphate  of  a  umina  The 
waters  of  the  trap  contain  a  little  muriate  of  iron,  which  is  not  to  be 
found  in  those  of  the  new  red  sandstone  ;  this  is  easily  accoun ted  lor 
by  the  latter  being  a  deposit  from  the  debris  of  older  rocks,  which  have 
been  broken  down  and  washed  by  diluvial  waters,  so  that  the  iron  has 
been  precipitated  as  an  insoluble  oxide,  imparting  to  the  strata  its 
ferru»inous  tint. 

The  waters  from  the  purer  springs  of  %se  formations  are  clear, 
light,  palatable,  wholesome,  and  generally  available  for  domestic  pur- 
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poses ;  but  when  the  mineral  impregnations  are  in  excess,  as  is  often 
the  case,  they  are  hard,  cause  roughness  of  the  skin,  and  lie  heavy  on 
the  stomach,  often  occasioning  slight  symptoms  of  a  dyspeptic  cha- 
racter ;  these  defects  are  sometimes  obviated  by  boiling,  which  pre- 
cipitates a  large  proportion  of  their  solid  contents.    These  waters,  as  is 
generally  the  case  with  such  as  contain  lime,  are  well  adapted  for  brew- 
ing and  distillation ;  the  fermentation  of  worts  is  better  effected  by  them 
than  by  the  softer  waters,  which  prejudice,  often  at  a  great  expense, 
seeks  for  in  preference.    The  general  character  of  the  waters  of  the 
schist  formation  is  that  of  being  clear,  sparkling,  inodorous,  styptic  to 
the  taste,  and  usually  depositing,  after  a  few  days'  exposure  to  the  air, 
a  quantity  of  ferruginous  matter.    These,  though  inapplicable  to  many- 
domestic  purposes,  are  generally  wholesome ;  some  of  them  from  con- 
taining an  excess  of  free  carbonic  acid,  and  a  very  large  proportion  of 
iron,  are  entitled  to  be  called  mineral  waters  of  the  class  of  the  acidulous 
chalybeate,  and,  when  drunk  fresh,  are  eminently  serviceable  in  many 
cases  of  general  debility  and  indigestion.    The  temperature  of  the 
above  springs  is  slightly  in  excess  of  that  of  the  mean  of  the  climate  ; 
this  appears  to  be  commonly  the  case  throughout  the  temperate  zone, 
whenever  the  springs  proceed  from  a  moderate  depth  below  the  sur- 
face, and  which,  therefore,  may  be  concluded  to  be  the  case  with  those 
of  this  district. 

The  chief  characteristics  of  the  climate  of  Exeter  are  those  of  being 
warm,  soft,  mild,  equable,  calm,  and  free  from  storms ;  and  though 
subject  to  a  large  share  of  rain,  it  seldom  occurs  that  a  whole  day  is  so 
unceasingly  wet  as  not  to  afford  some  hours,  either  early  or  late,  suf- 
ficiently fine  for  out-door  exercise.  During  the  winter  season  the  tem- 
perature rarely  maintains  for  any  length  of  time  a  degree  so  low  as  to 
render  the  climate  particularly  inclement,  frost  seldom  occurring  or  con- 
tinuing many  days ;  and  though  the  air  is  not  unfrequently  damp,  yet, 
from  the  then  usual  prevalence  of  warm  westerly  wind,  the  moisture 
which  it  contains  is  not  cold  and  chilling.  The  character  of  the  spring 
does  not  materially  differ  from  the  winter,  excepting  in  the  air  being 
less  damp  and  the  days  less  rainy  ;  and  towards  its  close,  north-easterly 
winds  somewhat  prevail.  The  summer  is  of  moderate  warmth,  dry, 
with  occasional  showers ;  the  winds  blowing,  for  the  most  part,  from  the 
north-west,  are  cooling  and  refreshing,  but  the  evenings  and  nights  are 
sometimes  cold  and  damp.  The  autumn  is  warm,  rather  damp,  and 
rainy,  and  peculiarly  the  season  of  the  "  Devonshire  Drizzle,"  a  rain  so 
light  as  to  deposit  itself  like  a  thick  dew ;  the  winds  during  this  season 
are  chiefly  from  the  west.  By  way  of  marking  the  general  mildness  of 
the  climate,  it  may  be  mentioned  that  many  of  the  tender  and  delicate 
exotics  of  more  southern  climes  flourish  in  the  open  air,  and  are  not 
destroyed  by  exposure  during  the  winter  season. 

Such  is  a  rapid  and  very  general  sketch  of  the  physical  condition  of 
the  district  of  Exeter  as  it  is,  uninfluenced  by  the  hand  of  man.  Its 
climate  genial,  good  water  abundant  and  accessible,  surrounded  by 
fertile  country,  sheltered  in  its  position,  the  hilly  character  of  its  sur- 
face yielding  facilities  for  drainage  and  ventilation,  thus  exhibiting 
unusual  capabilities  for  supplying  the  necessities  consequent  on  the 
congregating  together  of  large  masses.  . 

We  shall  now  consider  Exeter  as  a  city,  and  as  the  habitation  ot 
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man.  Like  all  other  towns  in  this  ever-changing  kingdom,  history 
presents  it  under  many  different  conditions.  Prom  a  principal  town  of 
the  ancients,  it  hecame  a  great  and  very  important  Roman  station,  and 
subsequently  one  of  the  most  influential  cities  of  the  baronial  period  of 
England,  not  only  from  being  strongly  encompassed  by  walls,  the 
greater  part  of  which  are  now  standing,  but  from  the  wealth  and  cha- 
racter of  its  inhabitants,  being  very  early  one  of  the  great  centres  of 
the  manufacturing  industry  of  the  kingdom,  which  character  it  main- 
tained until  a  recent  period.  It  now,  however,  contains  a  population 
marked  by  no  very  distinctive  character.  Upon  the  early,  or  what  may 
be  termed  antiquarian  history  of  this  city,  I  have  now  no  intention  to 
enter,  but  propose,  by  passing  in  review  the  very  altered  states  it  pre- 
sents during  more  recent  years,  to  estimate  the  influence,  upon  human 
life  and  happiness,  of  some  of  the  ordinary  circumstances  consequent 
upon  the  collecting  dense  masses  of  people  together  in  towns. 

In  looking,  then,  at  the  more  recent  history  of  Exeter,  we  find  it 
presented  to  our  notice  under  three  very  different  aspects,  which  may 
be  thus  particularized  : — 

1.  A-D.  1800. — Exeter  a  manufacturing  city,  ill  supplied  with 
water,  its  drainage  badly  effected,  and  only  by  surface  gutters:  popu- 
lation moderately  dense. 

2.  A.D.  1831. —  Exeter  no  longer  a  manufacturing  city,  generally 
much  improved,  yet  imperfectly  drained,  and  ill  supplied  with  water : 
population  increased,  and  rather  more  dense. 

3.  A.D.  1841. — Exeter  considerably  improved,  well  supplied  with 
water,  a  good  and  extensive  system  of  under-sewerage :  population, 

I  though  considerably  increased,  not  more  dense. 

After  comparing'these  three  epochs  of  this  city's  history,  its  improved 
i  condition  in  1841  may  be  contrasted  with  that  of  other  large  towns  in 
i  the  kingdom,  the  natural  position  and  local  regulations  of  which  do  not 
provide  equal  advantages  for  their  population. 

A.D.  1800.1 — Exeter  a  Manufacturing  City,  ill  supplied  with 
Water,  its  Drainage  badly  effected;  and  only  by  Surface 
Gutters:  Population  moderately  dense. 

At  this  period,  Exeter  possessed  much  of  the  character  which  had 
belonged  to  it  from  very  early  times,  for  though  it  is  said  that,  "  in  1768, 
i  the  spirit  of  improvement  began  to  manifest  itself ;  and  in  the  following 
;year,  that  the  great  increase  of  wheel-carriages  made  it  necessary  to 
i  improve  the  avenues  of  the  city,"  nevertheless,  in  1800,  it  retained  for 
i  the  most  part  its  original  character.    It  was  a  compact  city,  pic- 
turesquely situated  in  a  grove  of  trees,  its  open  fields  occupied  by 
'"racks"  for  stretching  and  drying  the  newly-washed,  cleaned,  and 
dyed  serges.    The  city  itself,  almost  confined  within  its  original  walled 
boundaries,  was  divided  tolerably  equally  into  four  parts,  by  four  prin- 
i  cipal  ways  meeting  in  the  centre.    With  the  exception  of  the  great 
street  running  from  east  to  west,  the  streets  were  generally  narrow,  and 
i the  city  abounded  in  courts,  lanes,  and  alleys;  it  was  almost  entirely 
I  paved  with  round  stones,  which  pavement  was  locally  known  by  the 
iname  of"  pitching;"  this  usually  ran  in  declivities  from  the  sides  to- 
wards the  centre,  so  that  in  the  middle  of  the  road  was  usually  seen 

VOL.  II.  p 


210  Exeter— in  the  Year  1800. 

the  gutter,  which  conveyed  away  all  the  nuisance  of  the  city.  With  the 
exception  of  a  private  drain  in  a  very  limited  portion  of  one  of  the 
streets,  (the  North-street,)  there  was  no  other  means  of  carrying  off 
the  filth  than  was  afforded  by  these  surface  gutters.    Of  the  conse- 
quences of  this  state  of  things,  some  appreciation  may  be  formed,  when 
it  is  recorded  in  1801,  "  that  a  great  nuisance,  whichhad  long  been  com- 
pla  ned  of  viz.,  the  filthiness  of  the  streets  of  this  city,  was  this  year 
removed  by  the  Chamber,  who,  by  an  act  of  common  council  made  a 
law,  which  forbade,  under  severe  penalties,  any  person  from  throwing 
or  laying  ashes,  human  ordure,  or  any  kind  of  filth  or  dung  into  the 
streets  o°r  kennels,  and  compelling  every  householder  to  sweep  the 
pavement  before  their  houses  three  times  in  every  week,  and  by  tins 
S^,  the  streets  (which  before  for  their  filthiness  were  become .pro- 
verbiai)  are  kept  clean  and  sweet,  to  the  great  comtor  l^lfcof 
the  citizens,  and  a  great  reproach  is  removed  from  the    ^  ^  ^  ^ 
water  from  the  conduit  was  by  means  of  pipes  conveyed  mto  *e  Butcher 
row  where  its  current  is  of  great  utility  in  cleansing  the  kennels  from 
Cblood  and  filth  which  before  lodged  in  them  and  w^ryn^ 
to  passen-ers."    But  the  state  of  the  city  is  yet  more  strongly  marked 
byPthe  feformation  given  me  by  an  old  -habitant,  who  assures  me 
that  so  late  as  1808,  there  was  but  one  water-closet  £^"'J^ 
that  emptied  itself  into  the  open  stree  ;  tha tit  was  hern tbe  practice 
for  the  inhabitants  to  have  tub  receptacles  within  their  own Rouses  tor 
the  reception  of  the  necessary  filth,  and  which,  as  occasion  required 
wer    to'wardsevening,  carriedthrough  the  streets  in  order  o  ^e  emptied 
into  the  river     The  feelings  of  the  people  revolting  against  this  state 

meat  to  enable  them  to  sewer  the  city  ;  this  ™k*^o"^^ 
commenced,  but  it  was  subsequent  ,  earned  on  by  ^  P0^™™ 
of  Improvement,  a  body  specifically  ap pointed  fo r         and  «m Ua 

S=  Sir  ASTttt 

There  was  however,  a  limited  and  uncertain  supply  trora  u 
Ihen  wa^wodL  ;  'of  these,  'as  well  as  the  conduit,  it  may  be  as  well  to 

9ay™f  clS-The  water  supplied  from  this  ancient  fountain  was 
deemed  o  veT  great  importance;  accordingly  many  reference con- 
S  with         found  in  the  ditferen^^^^ 
1221  this  water  was  brtfbtfh ^ |  gffe  W^gg^  30  feet  above 
upper  part  of  the  parish  of  St.  Sidwell  at  a  leva  oi 

tlS  spoPt,  at  «  ^^f^X^Um^X^  H 
tibned  as  conveyed  into  St.  Peter  S  *  aid.    in  i      >  n  lu 

insufficient,  an  addition  was  P^f^^^S^^^  &*•  A 
1419  and  1438,  mention  is  ffiadfe  oHhe  pipes  bung  rep  ^ 
1461,  the  conduit  it.elf^srobud,  and  ,,,0,1 

in  consequence  of  its  position  De m0  position  ; 

to  one  side  of  the  principal  street,  a  little  W^^^fa*  was 
here,  however,  from  the  numbers  resorting  to  it,  the 
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found  to  be  so  great  that,  in  1795,  it  was  again  removed  and  fixed  in 
South-street,  where  it  still  remained  in  1800.  The  water  delivered  at 
this  fountain  issues  from  the  new  red  sandstone,  and  possesses  to  an 
eminent  degree  all  the  better  qualities  of  the  springs  flowing  from  this 
formation,  and  which  have  been  described  in  a  previous  page.  It  is 
clear,  transparent,  tasteless,  and  inodorous,  sp.  gr.  1002,  temp.  53°,  con- 
tains free  carbonic  acid,  muriate  of  lime,  sulphate  of  lime,  carbonate  of 
lime,  and  sulphate  of  alumina.  It  proceeds  from  two  springs  at  a 
short  distance  only  from  each  other,  and  which  yield,  in  three  minutes 
and  fifty-two  seconds,  an  imperial  hogshead  of  water.  There  also 
formerly  stood,  at  a  much  lower  part  of  South-street,  another  conduit, 
called  the  "Little  Conduit,"  but  whence  the  source  of  the  water  which 
supplied  it  was  derived  I  have  not  been  able  to  ascertain.  In  1553, 
there  is  a  notice  of  its  having  been  rebuilt,  but  subsequently,  from  the 
pipes  being  out  of  order,  a  well  was  sunk  over  the  spot,  and  a  pump 
erected  instead ;  this  pump  stood  there  at  the  period  which  is  now  be- 
ing described. 

The  Water-ivorks  were  established  by  the  Chamber,  under  Act  of 
Parliament,  in  1694,  and  by  them  were  let  out  in  lease  for  a  period  of 
200  years.  In  1800,  they  were  worked  by  a  large  stream-wheel,  in  a 
leat  immediately  above  and  contiguous  to  the  city.  The  supply  from 
this  source  was,  however,  uncertain,  insufficient,  and  not  very  pure ; 
and  the  works  were  quite  incapable  of  distributing  it  to  the  higher  parts 
of  the  city ;  in  fact,  water  was  with  difficulty  raised  as  high  as  the  re- 
servoir at  the  back  of  the  Guildhall.  The  pipes,  which  were  of  wood 
and  liable  to  constant  leakage,  were  but  scantily  laid,  and  such  was  the 
inadequacy  of  the  works,  that  the  usual  deficient  supply  was  occa- 
sionally entirely  interfered  with,  on  the  occurrence  of  floods,  for  five  or 
six  days,  and  during  droughts,  for  periods  of  even  three  months;  these 
stoppages  were  far  from  infrequent.  It  would  appear,  indeed,  that  a 
large  and  wholesome  supply  of  water  is  a  luxury  which  has  only  been 
properly  appreciated  within  the  last  few  years,  for  the  late  proprietor 
of  these  water-works  assures  me,  that  shortly  after  he  became  the  lessee 
in  1S08,  but  one  individual  in  Bedford  Circus,  (then  a  new  and  most 
fashionable  row  of  houses,)  would  consent  to  take  it  in  ;  and  that  sub- 
sequently, in  1815,  on  the  pipes  being  extended  to  the  hospital,  for 
which  the  sum  of  152Z.  was  paid  besides  for  the  annual  supply  of 
water,  it  was  provided  in  the  agreement,  that  as  individuals,  residing 
in  the  course  traversed  by  the  main  on  its  way  from  the  reservoir,  would 
probably  avail  themselves  of  the  supply  thus  afforded,  the  proprietor 
of  the  works,  for  every  family  above  the  number  of  ten  so  taking  it  in, 
should  refund  to  the  hospital  the  sum  of  H. ;  at  the  expiration  of  the 
agreement  in  1833,  though  the  pipes  passed  though  the  most  wealthy 
district  of  the  city,  this  number  had  not  been  exceeded. 

The  population  of  Exeter  in  1800  amounted  to  16,827,  of  which 
number  7142  were  males,  and  9685  females,  each  house  being  inhabited, 
on  the  average,  by  1'47  families,  and  6-49  persons.  In  the  following 
table  (I.)  the  population  is  set  out  in  detail  according  to  the  different 
parishes  of  the  city,  together  with  the  gross  amount  of  the  mortality 
and  its  annual  average. 
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TAnl  _  t  _The  Population  of  Exeteh,  in  1800  ;  together  with  the  Gross  Amount  of  Moiitaui 
for  Ten  Years,  and  the  Mean  Annual  Mortality  per  Cent.  , 


1S00. 


Wei.l-to-do  District. 

St.  Martin  

Bedford  Precinct  .... 

St.  Petrock  

St.  Stephen  

All  Hallows,  Goldsmith'-st 
St.  Laurence  

Total  .  .  . 

Toon  District. 

St.  Edmund  

St.  Mary  Major  

St.  Mary  Steps  


Houses. 


Inha- 
bited. 


45 
17 

a 

01 

50 
74 


By  how 
mnuy 
Families 


Dnin 

habited. 


51 
17 
54 

7<J 

59 
123 


291 


Total  .  . 
Mixed  District. 


206 
299 
101 


606 


78 


293 
552 
138 


Persons. 


Males.  Fem. 


14 


149 
45 
132 
184 
126 
228 


864 


161 
71 
155 

297 
209 
320 


Total 


310 
116 

287 
481 
335 
548 


Actual  Mortality 
from  1796-1805. 


Males.  Fern.  Total. 


1,213  ,2,077 


405 
938 
298 


513  918 
1,197  2,135 
421  i  719 


23 

12 
37 
16 
49 


137 


1C 

15 
30 
14 
56 


Annual  average 
tality  per  Genii 


Males.  Fem. 


39 

27 
76 
30 
105 


140  277 


1-  54 

0-90 

2-  01 
1'26 
2-14 


0-  99 

0*96 

1-  31 

0-  66 

1-  75 


lob 


1-53 


115 


973 


The  Close  

St.  David  

St.  John  

St.  Kerian  

St.  Mary  Arches  .... 

St.  Paucras  

St.  Paul  

St.  Olave    .  .  .  •  •  •  • 

St.  George  

Trinity  

All  Hallows-on-the-'U  alls 


S  1,641  2,131  3,772 


St.  Sldwell .  • 
Exeter    .  •  • 


7 

1 

6 

26 

313 

443 

19 

804 

1,050 

72 

107 

5 

230 

391 

38 

53 

4 

104 

126 

59 

93 

5 

160 

218 

35 

53 

93 

138 

189 

269 

10 

492 

606 

91 

lis 

6 

262 

314 

75 

143 

7 

291 

351 

279 

345 

15 

821 

1,119 

85 

157 

4 

302 

367 

1,243 

1,793 

76  3,565 

4,706 

450 

]  689 

23 

jl,072 

|l,635 

•2,590 

I  3,833 

138 

17,148 

j9,685 

32 
1,854 
621 
230 
378 
231 
,098 
576 
642 
.,940 
669 


75 

82 

157 

1-82 

1-59 

257 

291 

548 

2-73 

2-43 

83 

96 

179 

2'78 

2-28 

415 

469 

884 

2-52 

2-19 

62 
196 
52 
30 
38 
24 
118 
44 
70 
205 
62 
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52 
22 
41 
24 

121 
66 
66 

204 
67 


901  I    946  1,847 


134 
407 
104 
52 
79 
48 
239 
110 
136 
409 
129 


2-43 
2-26 
2-83 
2-37 
2'53 
2-39 

1-  67 

2-  40 
2-49 
2-05 


2-5i 


2-00 
1-32 
1-74 
1-88 
1-73 

1-  99 

2-  10 
1-88 
1-82 
1-82 


611  I   759  1,370 


2,064  2,314  4,378 


5-69 


2-88 


2-01  2 
5 


4-64 


2-33 


At  this  period  Exeter  was  essentially  a  manufacturing  city,  and  as 
such  was  of  considerable  importance.    It  was  the  great  emporium  for 
the  thinner  kind  of  woollen  goods,  such  as  serges  druggets,  examines, 
and  long  ells,  which,  being  spun  and  woven  in  the  towns  and  villages 
around   were  dyed  and  finished  within  the  city,  whence  they  were 
shipped  to  Spain  Portugal,  Holland,  Italy,  and  the  East  Inches.  It  was 
estimated  in  1800,  that  eight  out  often  of  the  whole  population  were 
rlirectlv  or  indirectly  engaged  in  the  various  departments  of  its  manu- 
Icture  aU  from  Information  derived  from  the  older  inhabitants  I 
should 'not  be  inclined  to  view  this  statement  as  exaggerated.  The 
early  establishment  and  importance -of  its  manufacturing  interest  may 
be  somewhat  appreciated  from  the  numerous  endowments  and  gdis 
still  remaining  far  the  aged  poor  connected  with  its  trac  e,  as  well  as 
from  the  frequent  notices  of  it  occurring  in  the  annals  of  the  city  So 
e,rW  as 1538  we  find  it  said  that,  the  woollen  manufactory  greatly  m- 
creadS  in  ^7  city,  the  mayor  erected  a  market  for  the  sale  of  wool, 
varn  and  ke  Cy s,  £  the  great  advantage  of  the  citizens ;  and  m  1618, 
tha  'the woollen  'trade  wts  greatly  advanced,  and  J^»-™*4 
wealth  hitherto  unknown  to  the  citizens,  their  trade  before  this  peuod 
being  confined  mostly  to  tho  opposite  coasts  of  France  and  Germany, 
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but  now  it  was  extended  to  Italy,  Turkey,  and  other  parts  of  the  Le- 
vant ;  and  they  sent  their  cloths  in  large  ships  of  their  own,  and  brought 
back  the  commodities  of  those  countries  ;  thus  many  families  rose  to  opu- 
lence and  laid  the  foundation  of  great  estates,  which  are  now  enjoyed 
by  their  descendants.    In  1702  it  is  again  said  that  trade  improves, 
and  that  fresh  markets  are  opened  for  the  consumption  of  the  home  pro- 
duce :  and  the  extent  of  foreign  connexion  may  be  appreciated  from  the 
fact,  that  on  the  occurrence  of  the  great  earthquake  at  Lisbon  on  the 
1st  of  November,  1755,  the  news  of  it  is  said  to  have  much  alarmed 
the  merchants  of  Exeter,  who  had  great  connexions  and  property  there  ; 
but  their  loss  (which  was  very  considerable)  did  not  prevent  them 
from  expressing  their  philanthropy,  and  entering  into  subscriptions  tor 
the  relief  of  the  distressed  inhabitants  :  accordingly  two  ships  were  sent 
from  this  port  laden  with  provisions,  household  furniture  and  other 
necessaries,  which  arrived  safe,  to  the  great  comfort  of  the  afflicted 

Portuguese.  .  ,         .',  ,:  ■  ., 

The  operative  part  of  the  woollen  trade  carried  on  within  this  city 
was  entirely  confined  to  the  finishing. the  pieces  for  use  after  they  had 
been  spun  and  wove.  From  the  warehouses  within  the  city  the  raw 
materials  were  distributed  into  the  neighbouring  villages  and  then 
returned  in  the  piece.  Here  it  was  submitted  to  a  variety  of  processes, 
as  the  washing,  milling,  fulling,  dying,  raising,  cutting,  hot-pressing, 
and  packing.  Some  of  these  employments  are  carried  on  with  the  in- 
convenience of  great  exposure  to  wet ;  with  this  exception,  there  was 
nothing  ostensibly  injurious  to  health.  iV  ,  ,      .         ,  , 

The  houses  at  this  time  were  of  wood,  stone,  and  brick,  with  slated 
and  thatched  roofs ;  they  were  huddled  together  in  masses,  low  pitched, 
small,  and  inconvenient,  with  here  and  there  a  more  recently-built  house 
of  greater  dimensions.  It  was  then  the  custom  for  the  merchant  to  live 
in  the  midst  of  his  business,  so  that  the  affluent  and  poor  were  much 

mixed  together.  ,  , 

Such  then  was  the  condition  of  Exeter  in  1800,  inhabited  by  a  manu- 
facturing and  tolerably  dense  population,  the  streets  for  the  most  part 
narrow,  no  efficient  sewerage;  the  water,  though  wholesome  in  itselfi 
extremely  scanty  in  its  supply,  and  with  no  provision  (save  that  de- 
pendent on  the  advantageous  situation  naturally  belonging  to  it)  for 
obviatinn- the  unwholesome  consequences  necessary  to  the  congregating 
of  large  masses  of  people  in  narrow  limits.    The  effects  of  such  a  state 
of  things  on  the  lives  of  its  inhabitants  the  above  table  somewhat 
exemplifies.    The  annual  average  mortality  amounting  to  2 '58  per 
cent.  (2-88  males  and  2 -38  females)  upon  the  population,  a  rate  very 
much  above  the  present  average,  and  indicative  of  an  amount  of 
death  which  would  now  be  esteemed  excessive. 

AD.  1831—  Exeter  no  longer  a  Manufacturing  City,  Gene- 
rvlly  much  Improved,  yet  imperfectly  Drained,  and  ill  sup- 
plied with  Water:  Population  increased,  and  rather  more 
dense. 

We  shall  now  turn  to  a  consideration  of  the  condition  of  Exeter  in 
1831.  D  will  be  found  that  the  intervening  30  years,  between  1800 
and  this  period,  had  wrought  in  its  appearance  and  population  some 
very  remarkable  changes.    No  longer  girt  about  by  its  ancient  boun- 
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daries,  houses  for  its  now  increased  and  increasing  population  had 
been  planted  in  its  suburbs,  where  shortly  before  avenues  of  trees  had 
flourished,  and  it  was  no  longer  a  city  in  a  grove.  The  ancient  cha- 
racter of  its  streets  had  disappeared,  many  of  the  narrow  ways  had 
been  thrown  down,  a  better  system  of  drainage  had  been  established, 
and  the  spirit  of  improvement  so  characteristic  of  the  age,  had  done 
much  towards  ameliorating  the  too  obvious  disagreeables  of  its  former 
condition.  Moreover,  the  occupations  of  its  inhabitants  had  materially 
changed,  for  its  prosperous  and  all  engrossing  woollen  trade  had  almost 
entirely  declined,  the  workshops  connected  with  it  had  become  devoted 
to  other  purposes,  and  the  neighbouring  fields,  previously  lined  with 
"  racks,"  were  given  up  exclusively  to  pasturage.  Of  some  of  these 
alterations  we  shall  now  speak  more  particularly. 

Through  the  instrumentality  of  the  Commissioners  of  Improvement, 
an  extensive  system  of  sewerage  had  been  introduced ;  and,  though 
the  town  could  not  yet  be  said  to  be  properly  or  satisfactorily  drained, 
the  most  manifest  improvement  had  taken  place.  In  all  the  principal 
streets  the  surface  gutters  had  disappeared :  and  the  adoption  of  sinks 
and  water-closets  was  becoming  general.  Nevertheless  in  the  poorer 
parts  of  the  city  much  that  was  objectionable  still  remained,  little  im- 
provement, save  judicious  and  very  useful  police  regulation,  having  as 
yet  interfered  with  their  former  condition.  Of  some  instances  of  re- 
maining nuisances  in  certain  localities  I  shall  presently  speak  more 
particularly.  The  sewers  and  drains  which  were  put  in  at  this  period 
do  not  appear  to  have  been  formed  upon  any  general  plan,  their  shape 
being  found  very  various,  though  the  generality  of  them  may  be  de- 
scribed as  square  and  V-shaped.  The  introduction  of  this  somewhat 
imperfect  sewerage  was  undoubtedly  a  great  improvement  upon  the 
old  system  of  things,  and  tended  very  much  to  the  personal  comfort  of 
the  inhabitants.  Unfortunately,  however,  such  full  benefits  as  might 
have  been  expected  from  it  were  not  realized  from  the  still  existing 
very  insufficient  supply  of  water  ;  for  though  some  improvement  had 
taken  place  in  this  respect  also,  yet  the  supply  was  by  no  means 
adequate  to  the  requirements  of  so  large  a  city.  In  1808  the  unexpired 
lease  of  about  80  years  of  the  water-works,  previously  referred  to  as 
established  by  the  Chamber  under  an  Act  of  Parliament,  was  bought 
by  James  Golsworthy,  Esq.,  of  the  then  lessee,  Mr.  Rouse.  Mr. 
Golsworthy  found  them  insufficient,  as  has  been  previously  described, 
with  power  scarcely  sufficient  to  raise  water  to  the  city,  and  with 
wooden  pipes,  then  in  common  use  throughout  England,  leaking  at  all 
points.  Mr.  Golsworthy  immediately  applied  his  ingenious  mind  to 
their  improvement,  and  this  he  effected  by  means  of  much  assiduity  and 
the  outlay  of  capital.  It  is  but  due  to  this  gentleman  to  state,  that  he 
was  the  first  who  seriously  thought  of  the  practicability  of  iron  pipes  for 
the  conveyance  of  water,  and  that,  in  spite  of  persuasion  to  the  contrary 
by  the  directors  of  some  of  the  London  companies,  he  pursued  his 
purpose,  and  in  1811  proceeded  to  Chesterfield,  where  he  had  some 
cast,  of  about  six  feet  in  length,  and  fitting  together  by  funnel-shaped 
joints.  The  success  attending  their  adoption  convinced  those  who  had 
previously  argued  against  their  use,  and  in  four  years  afterwards  they 
were  employed  for  the  conveyance  of  water  by  the  directors  of  the 
New  River  Company  in  London.  Though,  by  the  increased  power  of 
the  engine,  and  by  the  saving  from  the  leakage  attending  the  use  ot 
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lqro.pr  surmlv  of  water  was  insured,  it  was  still 

have  been  ill  supplied  with  water.  i,nw»vpr  te  re 

Another  p4  ^K^^T^^i.^ 


Tn  1 1  RSI  this  trade  may  he  said  to  have  ceased,  and  the  population,  as 

l t;  «q  females  bein°-  an  increase  since  1800  of  11,415.   (bee  AaD  e 
^Consfd^ng'the :  altered  condition  of  the  population  in  respect to .em- 
ployment, it  may  not  he  uninteresting  to  f*™"^™™^ 
intermediate  increase  in  the  population  took  place  The '  tol- 
lable will  show  the  amount  of  the  population  at  each  decadal  us. 

.  . .i..„j„  f^,-n  isno  ia  1831. 


1800 

1811 

1821 

1831 

Males    .  • 
Females      .  • 

7,142 
9,685 

7,908 
10,988 

10,335 
13,144 

12,683 
15,559 

Total    •  • 

16,827 

18,896 

23,479 

28,242 

JpopuS  *  *°m  20 

to  IsTand  o  1831  the  increase  was  very  great,  amounting  m  the  20 
ve-  rs  to  the  very  large  number  of  9346.  Now  this  was  precisely  the 
Sid  at  whTch  the  woollen  manufacture  was  leaving  the  town  and 
period  at  which  me  wooi  foreboding;,  as  was  indeed 


for  the  better.    The  increase  in  the  population  will  be  better  appie 
dated  from  the  following  table,  in  which  its  advance  is  stated  piopor- 
tionally  :—     w„v„n  nnotl  itself. 


u 

From  1 800 
to  1811 

From  1811 
to  1821 

From  1821 
to  1831  1 

From  1800 
to  1831 

Males  . .    •  • 
Females  . 

Total     .  . 

10-72 
13-45 

30-69 
19-62 

22-71 
18-36 

77-58 
60-65 

12-29 

24-25 

20-28 

— 

67-83 
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Table  IV.— The  Population  of  Exetbh,  in  1831 ;  together  with  the  Gross  Amount  of  MoJ 

.  tai.ity  lor  Ten  Years,  and  the  Mean  Annual  Mortality  per  Cent. 


1S31. 


Well-to-do  District. 

St.  Martin  

Bedford  Precinct  .  .  . 

St.  Petrock  

St  Stephen  

All  Hallows,  Goldsmith-st. 
St.  Lawrence  


Total  . 

Poor  District. 

SI.  Edmund  .  .  .  . 
St.  Mary  Major  .  . 
St.  Mary  Steps  .  .  . 


Total .  .  . 

Mixed  District. 

The  Close  

St.  David  

St.  John  

St.  Kurian  

St.  Mary  Arches  .... 

St.  Pancras  

St.  Paul  

St.  Olave  

St.  George  

Trinity  

All  Hallows-ou  Ihe-Walls 


Total . 


Houses. 


Inha- 
bited. 


45 
17 
40 
61 
50 
85 


293 


By  how  '  . 
families 


57 
17 
50 
73 
82 
117 


396 


18 


206 
388 
157 


336 
821 
316 


751  1,473 


23 
10 


41 


101 
462 
83 
71 
86 
50 
244 
142 
116 
440 
142 


129 
529 
126 
110 
141 
85 
355 
246 
240 
597 
200' 


1,937  2,758 


1 

36 
5 
4 
6 
1 
13 
28 
6 
23 
13 


Persons. 


Males 


113 
33 
106 
193 
187 
291 


923 


713 
1,665 
616 


2,994 


Fern. 


185 
81 
161 

289 
233 
329 


1.27S 


Total 


298 
114 
267 
482 
420 
620 


2,201 


810 
1,851 

642 


3,303 


1,523 
3.516 
1,258 


6,297 


268 
1,450 
257 
221 
345 
173 
749 
44C 
447 
1,251 
401 


407 
1,628 
329 
249 
363 
206 
889 
518 
461 
1,596 
4S8 


675 
3,078 
586 
470 
708 
379 
1,638 
964 
908 
2,847 
889 


141  6,008  7,134  13,142  1,449  1,337  2,786 


Actual  Mortality 
from  1725—1834. 


Annual  average  Mo 
lalily  per  Cent,  ' 


Males. I  Fem. 

i 


12 

22 
33 
67 


141 


11 

10 

22 
40 
48 


131 


194 

452 
202 


848 


165 
464 
189 


818 


Total. 


18 

*22 
44 
73 
115 


272 


359 
916 
391 


1,666 


65 
334 
44 
44 
77 
33 
172 
96 
133 
347 
99 


74 
303 

65 

31 
.  88 

37 
175 

98 
119 
252 

95 


139 
637 
109 

75 
165 

75 
347 
194 
252 
599 
194 


St.  Sidwell 
Exeter  .  .  . 


1,411       79  2,758  ;3,844    6,602    907     857  |l,764 


4,056 


6.03S  279 


12,683^5,559 28,242 3,345  |3,H3  .6,488 


Males 


0-  61 

1- 03 
1-14 

1-  76 

2-  30 


1-52 


2-72 

2-  71 

3-  27 


2-83 


Fem. 


0-59 

0-G2 

0-  76 

1-  71 
1-45 


1-02 


2-03 
2-50 
2-94 


2-47 


Tola 


1-85 


1-23 


£•35 

2-  G0 

3-  10 

2-64 


2-42 
2  30 
1-71 

1-  19 

2-  23 
2-19 
2*29 
2-15 
2-97 
2-77 
2-46 


2-41 


3-28 


263 


1-81 
1-86 
1-97 
1-24 
2'42 
1-79 
1-96 

1-  89 

2-  53 
1-57 
1-94 


1-87 


2-05 
2-06 
1-82 

1-  59 

2-  33 
1  97 
2-11 
2-Ul 
2-77 
2-10 
2-18 


2-11 


2-22  2-52 


02 


■39 


By  the  statement  in  Table  III.  the  population  is  seen  to  have  increased 
nearly  68  per  cent,  from  1800  to  1831  ;  hut  that  hyfar  the  greater 
proportion  of  the  increase  took  place  between  1811  and  1831,  the  very 
period  when  the  staple  manufacture  of  the  city  was  declining.  If  we 
look  to  the  relative  increase  of  the  sexes  during  this  period  we  observe 
this  remarkable  fact,  that  of  the  increase  between  1800  and  1811  the 
larger  proportion  were  females,  while  between  1811  and  1831,  but 
more  particularly  between  1811  and  1821,  by  far  the  greater  proportion 
were  males  ;  so  that  the  decline  of  manufacturing  interests  was  not  only 
accompanied  by  a  population  progressing  considerably  in  amount,  but 
likewise  in  character  as  regards  productive  power.  This  latter  circum- 
stance was  evidently  due  to  an  immigration  of  males  from  the  surround- 
ing country  parishes,  for  the  state  of  their  population  during  this  very 
time  shows  the  existence  of  a  disproportionate  amount  of  female  life. 

We  find  then  that  the  Exeter  of  1831  is  like  the  Exeter  of  1800  in 
the  deficiency  of  water,  and  in  the  unimproved  state  of  some  of  flic 
poorer  districts  of  the  town,  but  that  it  differs  from  it  in  having  under- 
gone various  general  improvements,  in  the  introduction  of  a  partial 
system  of  sewerage,  in  the  absence  of  a  manufacturing  occupation,  and 
in  the  increase  of  its  population.    We  shall  now  turn  to  a  consideration 
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of  the  influence  exerted,  by  such  a  change  in  the  aspect  of  the  city,  on 
the  rate  of  mortality  of  its  inhabitants.  In  order  to  do  this  satisfac- 
torily, we  shall  compare  the  mortality  of  this  period  with  that  of  1800, 
as  furnished  by  the  parish  registers.  The  mortality  of  each  period  is 
deduced  from  a  series  of  10  years,  the  one  from  1796  to  1805  inclusive, 
and  the  other  from  1825  to  1834.  In  the  following  table  the  population 
and  its  accompanying  mortality,  at  these  two  several  periods,  are  con- 
trasted tog-ether  : — 


Table  V. — The  Population  and  Annual  Mortality  per  Cent,  of  Exeter  in 

1S00  and  1831. 


By 
how  many 
Families 
eachHouse 
is  In- 
habited. 

By 
how  many 
Persons 
each  House 

Population. 

Annual  Average 
Mortality  per  Cent. 

is  In- 
habited. 

Males. 

Females. 

Total. 

Males. 

Fem. 

Total. 

1800 
1831 

1'47 
1-48 

6-49 
6-96 

7,142 
12,683 

9,687 
15,539 

16,829 
28,242 

2-88 

2-63 

2-38 
2-02 

2-58 
2-39 

From  this  it  is  immediately  seen  that  the  mortality  in  1800  was 
very  considerably  more  than  in  1831  ;  and  it  may  even  be  assumed 
that  it  was  proportionably  greater  than  is  here  really  expressed,  for 
it  must  be  borne  in  mind  that  the  registration  of  burials  at  this 
earlier  period  was  not  kept  with  the  accuracy  of  later  times  (since 
1815  the  forms  and  requirements  in  this  respect  have  been  more 
precise).  Moreover  the  period  from  which  the  average  mortality  of 
1831  (from  1825  to  1834)  has  been  deduced  includes  the  excessive 
mortality  attendant  on  the  occurrence  of  the  epidemic  cholera  in 
1832.  Setting  aside  these  reasons  for  supposing  the  mortality  of 
1800  to  be  understated,  we  see  very  broadly  affirmed  by  the  popula- 
tion and  mortality  registers  of  1800  and  1831  that  at  this  latter  period 
Exeter,  with  a  population  increased  nearly  68  per  cent.,  with  more 
families  residing  in  each  house,  and  with  more  individuals  composing 
the  members  of  each  family,  that  its  relative  amount  of  mortality  had 
very  considerably  decreased  ;  in  fact,  that  while  the  mortality  of  1S0O 
was,  notwithstanding  the  necessary  as  well  as  supposed  deficiencies  of 
its  registration,  such  as  would  be  considered  in  the  present  day  exceed- 
ingly high,  being  on  the  same  scale  as  those  of  Merthyr  Tydfil,  Bir- 
mingham, Sunderland,  Leeds,  Rochdale,  &c. ;  that  of  1831,  under 
only  the  necessary  deficiencies  of  the  church  registration  of  burials,  has 
a  mortality  ranging  scarcely  higher  than  that  of  Carlisle,  Cambridge, 
Dudley,  &c.  Consequently  the  statement  is  justified  that  Exeter,  ill- 
drained,  ill-supplied  with  water,  and  its  population  engaged  in  certain 
departments  of  the  woollen  trade,  was  liable  to  a  greater  amount  of 
mortality  than  Exeter  generally  improved,  moderately  well  drained, 
and  with  a  population,  though  more  dense,  unoccupied  on  any  par- 
ticular manufacture.    We  may,  therefore,  fairly  conclude, — 

I.  That  a  population  engaged  in  the  finishing  departments  of  the 
woollen  trade,  residing  in  localities,  whatever  may  be  their  natural  ad- 
vantages, which  are  ill-drained  and  badly  regulated,  is  liable  to  o-reater 
mortality  than  is  merely  proper  to  the  congregating  of  masses  together. 

In  looking  accurately  at  this  corollary,  we  observe  that  it  has  two 


218 


Exeter — in  the  Year  1831. 


conditions,  viz.,  that  of  a  population  engaged  in  certain  departments  of 
a  woollen  manufacture,  and  that  of  an  ill -drained  and  badly  regulated 
town     Now  it  is  by  no  means  conclusive,  from  what  has  preceded, 
which  of  these  two  is  the  cause  of  the  attendant  undue  mortality  It 
may  be,  on  the  one  hand,  that  the  occupation  of  the  people  is  only  a 
coincidence,  and  on  the  other,  the  insufficient  drainage.   It  will,  there- 
fore be  worth  while  to  examine  to  which  of  these  causes  the  excessive 
mortality  of  this  period  is  owing.    In  order  to  do  this  the  more  satis- 
factorily I  have  divided  the  city  into  districts  (reference  to  which  may 
be  seen  in  the  preceding  tables,  I.  &  IV.)     These  districts  have  been 
determined  chiefly  by  the  present  state  and  condition  of  their  popu 
lation,  and  somewhat  by  their  rateable  value     As  freemen Uefeienc* 
will   in  the  course  of  this  paper,  be  made  to  these  districts   I  shall 
Tow  more  particularly  describe  them.    Before  doing  so  >wej£ 
I  append  a  table,  in  which  they  are  arranged  in  the  order  of  their 
rateable  value : — 

Table  VI— Rateable  Value  ot  Exeter. 


Population. 


31  ,333 


Rateable  Value. 


£. 
133,448 


d. 
0 


Average 
per  Head. 


£.  s.  d. 
4    5  2 


WELL-TO-DO  DISTRICT. 


Parishes. 


St.  Martin  

Bedford  Precinct   .    .    •  • 

St.  Petrock  

St.  Stephen  .  .  .  .  • 
All  Hallows,  Goldsmith-street 
St.  Lawrence  

Totals  and  Average  .  . 


Population. 

Rateable  Value. 

£.       s.  d. 

254 

4,332    0  0 

119 

2,018  10  0 

267 

3,061  10  0 

477 

4,868  15  0 

360 

3,436    5  0 

641 

5,539  10  0 

2,118 

23,256  10  0 

Average 
per  Head. 


£.  s. 

17  1 

16  19 

11  9 

10  4 
9  10  10 
8  12  10 


10  19  7 


MIXED  DISTRICT. 


Parishes. 


Population. 


Rateable  Value. 


The  Close  ' 

St.  David  .  .  •  • 
St.  John  .  .  •  • 
St.  Kerian  .  .  •  • 
St.  Mary  Arches  .  • 
St.  Pancras  •  •  • 
St.  Paul  .  .  •  • 
St.  Olave  .  .  .  • 
St.  George  .  .  •  • 
Trinity  .  •  •  • 
St.  Sid  well  .  •  •  • 
All  Hallows-on-the-Walls 

Totals  and  Average 


697 
3,508 
500 
402 
651 
363 
1,393 
912 
683 
3,913 
8,972 
867 


22,868 


£.  s. 
3,800  0 
18,974  15 
2,599  10 
2,037  10 
3,008  5 
1,674  5 
6,284  15 
3,918  10 
2,622  0 
14,636  15 
32,413  5 

2,849  5 


d. 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 


Average 
pel  Head. 


94,813  15  0 


£.  s.  d. 
5  9  0 
5  8  2 
5  3  11 
5  1  4 
4  12  5 
4  12  2 
4  9  10 
4  5  11 
3  16  6 
3  14  9 
3  12  3 
3    5  8 


4    2  11 
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POOR  DISTRICT. 


Parishes. 

Population. 

Rateable  Value. 

Average 
per  Head. 

St.  Mary  Major     •    .    .  . 
St.  Mary  Steps  .... 

1,595 
3,49G 
1,256 

£.      s.  d. 

3,922    5  0 
8,455  15  0 
2,994  15  0 

£.  s.  d. 

2    9  2 
2    8  4 
2    7  8 

Totals  and  Average  . 

6,347 

15,372  15  0 

2    8  5 

It  will  be  seen  by  the  above  table,  tbat  the  rateable  value  of  the 
property  varies  according  to  the  amount  of  its  population  very  con- 
siderably, from  an  average  of  17?.  Is.  Id.  to  21.  7s.  8d.  per  head.  The 
former  sum  indicates  the  enjoyment  of  affluent  means,  the  latter  the 
subjection  to  the  privations  of  poverty  ;  partly  in  accordance  with 
these  indications,  and  partly  from  personal  knowledge  of  the  localities 
and  their  inhabitants,  the  parishes  of  the  city  have  been  arranged  into 
three  chief  districts,  to  which,  for  the  sake  of  distinction,  I  have  given 
the  names  of  the  "  well-to-do,"  the  "  poor,"  and  the  "  mixed."  From 
this  latter  I  have  thought  it  right  to  separate  one  very  large  parish, 
viz.,  that  of  St.  Sidwell  (divided  now  into  St.  Sidwell  and  St.  James, 
and  containing  more  than  one-fourth  of  the  whole  population  of  the 
city),  because,  from  its  very  rapid  increase,  the  mortality  stands  in  a 
different  relation  to  its  population  than  is  the  case  in  the  other  and  more 
stationary  parishes. 

I:  The  "  well-to-do"  district  occupies  the  eastern,  central,  and  higher 
portions  of  the  city,  with  a  general  height  of  140  feet  above  the  level 
of  high-water  mark  ;  is  situated  on  the  trap,  and  new  red  sandstone 
formations,  more  particularly  the  former  ;  abounds  in  good  springs,  and 
its  drainage  easy,  as  far  as  natural  position,  and  well  effected  as  far  as 
artificial  means  are  concerned.  It  is  occupied  almost  entirely  by 
inhabitants  who  have  the  means  of  enjoying  with  tolerable  ease  the 
necessaries  and  comforts  of  life,  at  the  same  time  they  are  not  entirely 
free  from  the  anxieties  and  care  of  providing  for  their  own  subsistence. 
This  population  finds  its  type  in  the  established  and  thriving  tradesman 
and  his  various  assistants. 

2.  The  "  poor"  district  occupies  the  south-western  declivities  of  the 
city.  It  is  situated  entirely  upon  the  new  red  sandstone.  The  upper 
and  smaller  portion  is  about  100  feet  above  high-water  mark  ;  the  lower 
and  greater  portion  not  more  than  30,  and  situated,  much  of  it,  upon 
diluvial  soil.  The  natural  drainage  of  the  upper  part  easy,  but  of  the 
lower  part  difficult.  Artificial  efficient  drainage  has  not  been  provided. 
It  comprises  within  its  limits  a  large  population,  of  which  by  far  the 
greater  proportion  are  crowded  together  in  small  and  ill-ventilated 
apartments,  and  are  deficient  in  many  of  the  ordinary  comforts  of  life. 
The  population  of  this  district  was  somewhat  different  in  1800;  at  that 
time  much  of  the  staple  manufacture  of  the  city  was  carried  on  within 
its  boundaries,  and  it  contained  as  inhabitants  many  of  the  wealthy 
merchants.    This  character  has  now,  however,  entirely  left  it. 

3.  The  "  mixed"  district  occupies  the  remaining  parishes  of  the  city. 
It  forms  a  semicircle  round  the  other  two  districts,  commencing  at  the 
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north  and  goes  round  by  the  east  to  the  south.  Its  north-western 
portion  is  on  the  shillet,  and  the  south-eastern  on  the  new  red  sand- 
stone •  it  is  for  the  most  part  very  favourably  situated  for  drainage 
and  provision  for  this  purpose  has  been  well  carried  out.  It  is  occupied 
indiscriminately  by  gentry,  tradespeople,  workpeople,  poor,  &c. ;  m 
fact,  comprises  all  classes  of  the  community. 

The  parish  of  St.  Sid  well,  from  its  locality  and  class  of  population, 
essentially  belongs  to  this  district,  and  is  only  separated  from  1 1  for -  the 
reason  above  named.  It  occupies  the  south-eastern  suburb  of  the  city. 
Is  on  high  ground,  ranging  from  100  to  130  feet  above  the  high-water 
Lei.  It  comprises  a  lar°ge  proportion  of  wealthy  and 
ants,  and  from  its  very  rapid  increase  presents  many  of  Je^aiac^s 
of  a  new  district,  having  increased  in  population  far  beyond  the  aveiage 
of  the  city.    In  this  parish  is  situated  the  workhouse. 

Such,  then,  are  the  districts  into  which  Exeter  may  be  divided  for 
the  purposes  of  a  sanatory  inquiry  ;  we  shall  now  proceed  to  examine 
he  drcumstances  attending  their  population  during  the  periods  of 
1800  and  1831  ;  and,  by  comparison,  estimate  more >  particula  ly  the 
influence  certain  localities  and  conditions  may  have  upon  the  .i  ale  ot 
mortality. 

Table  Vll.-The  Fo— of  Exeteii 


Houses  inhabited. 

By  liow 
many 
Fami- 
lies. 

By  how 
many 
Indi- 
viduals. 

Well-to-do  district 

C  1800 
•  \1931 

1-29 
1-32 

7-13 
7  38 

Poor  district   .  • 

C1800 
•  11831 

1-58 
1-96 

6-22 
8-38 

Mixed  district  . 

(1800 
•  1 1831 

1-44 
1-42 

6-65 
6-78 

St.  Sidwull     .  . 

f  1800 
•  1.1831 

1-63 
1-30 

G-01 

6-17 

f  1800 

1-47 
1-43 

6'49 
6-96 

Population. 


Males. 


Females, 


864 
923 

1,641 
2,994 

3,565 
6,008 

1,072 
2,758 

7,142 
12,683 


1,213 
1.27S 

2,133 
3,303 

4,706 
7,134 

1,635 
3,844 

9,687 
15,559 


Total. 


2,077 

2,201 

3,772 
6,297 

8,271 
13,142 

2,707 
6,602 

16,827 
28,242 


Annual  Mortality 
per  Cunt. 


Fe- 
Mules-  males. 


1-58 

1-  52 

2-  52 
2-83 

2-52 

2-  41 

5-69 

3-  23 

2-88 
2-63 


Tolal. 


1  15 

1-  02 

2-  19 
2-47 

2-01 

1-  87 
4-64 

2-  22 

2'38 
2-02 


1  33 

1-  23 

2-  34 
2-64 

2-23 
2*11 

5-06 

2  52 

2-58 
2-39 


Without  going  into  de tail  upo ^™  ^^^noU 
cent,  at  these  two  several  pe n  n  the  di ^  ^  district,  in  1831, 
it  may  be  f ted  Se'^^  that  of  1800,  and  that 

even  ina  greater  proportion,  and  spread .  , «.« ra  ^  he  populaUon 
rate  of  mortality  much  decreased;  that  in .  bt.  bia  ;  u*. 
had  likewise  increased  by  the  occupation.^ ZnZ  sp°ace  for 
its  position  without  the  ancient  boundaries  ot  the  cUy,  arapi  p 
so  doing,  the  table  exhibits  the  mortality  at  this  pe 
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strikingly  decreased,  this  may  be  somewhat  explained  by  the  presence 
in  this°parish  of  the  workhouse,  devoted  to  the  reception  of  the  poor 
of  the  whole  city  ;  as,  probably,  in  this  institution  nearly  the  same 
amount  of  death  took  place  in  1800,  with  a  population  of  2707,  as, 
subsequently,  in  1831,  with  the  increased  population  of  6602,  and, 
therefore,  necessarily  inordinately  increasing:  the  ratio  of  mortality  of 
the  earlier  period.  Such,  then,  are  the  more  striking  results  of  a 
comparative  view  at  these  two  periods  of  the  physical  condition  of 
these  districts,  together  with  the  state  of  their  population  and  ratio  of 
mortality,  and  we  see  that  it  strongly  proves  that  an  ill _  drained 
condition  of  the  town,  combined  with  a  deficiency  of  water,  is  highly 
injurious  to  life ;  that  this  is  made  evident  on  the  one  hand  by  the 
decrease  in  the  ratio  of  mortality  in  the  "  well-to-do,"  "  mixed,"  and 
St.  Sidwell's  districts,  which  had  all  benefited  by  the  improvements 
of  sewerage,  &c,  while  it  is  more  strongly  proved  by  the  increased 
ratio  of  mortality  in  the  "  poor"  district,  as  this  presents,  without  any 
corresponding  improvements,  a  denser  population,  and  one  otherwise 
deteriorated  by  the  absence  of  their  former  rich  residents.  With  regard 
to  this  population,  it  should  also  be  noted,  that  the  chief  change,  as 
regards  employment,  had  taken  place,  for  this  district  was  peculiarly 
the  locality  of  the  artisans  engaged  in  the  various  branches  of  woollen 
trade ;  wherefore  we  may  fairly  conclude — 

II.  That  whatever  may  have  been  the  influence  upon  life  of  the 
manufacture  of  Exeter,  that  the  chief  and  prominently  injurious 
cause  is  deficient  drainage,  deficient  supply  of  water,  and  deficient 
ventilation. 

It  is  to  be  regretted  that  these  statements  and  conclusions  have 
been  made  solely  upon  the  gross  amount  of  mortality  without  reference 
to  age  ;  it  would  have  been  infinitely  more  satisfactory  if  the  ages  of 
the  dying  could  have  been  compared  together  ;  as  far  as  the  registers 
of  1S31  are  concerned,  this  point  could  have  been  ascertained,  but  the 
total  absence  in  1800  of  the  registration  of  the  age  of  death,  with  the 
exception  of  one  single  parish,  renders  such  a  comparison  impossible. 
In  the  parish  of  St.  Mary.  Major,  the  age  of  every  death  is  apparently 
most  accurately  recorded  ;  it  will  therefore  not  be  uninteresting  to  state 
here  the  age  at  death  in  this  parish  at  both  these  periods  ;  before  doing 
so,  however,  it  will  be  necessary  to  clearly  and  fully  understand  the 
exact  position  of  this  parish  at  these  two  several  periods.    In  1800, 
St.  Mary  Major  contained  a  population  of  2135,  including,  together 
with  poor,  a  large  proportion  of  respectable  people ;  the  houses  were 
ample,  containing  on  the  average  each  1*84  families  and  7 '  1 4  persons  ; 
it  was  in  fact  then  far  from  a  very  poor  parish.    In  1831,  its  population 
had  increased  to  3516,  and  with  this  its  wealth  and  respectability  had 
decreased— in  fact,  now  inhabited  chiefly  by  poor  if  not  by  paupers. 
The  houses  had  become  more  densely  peopled,  containing  on  an 
average  more  than  two  (2*11)  families  and  nine  individuals  in  each. 
With  regard  to  drainage  and  the  supply  of  water,  much  the  same 
condition  prevailed  at  both  periods.    Having  premised  this,  we  now 
add  the  mortality  at  different  ages  in  these  two  periods: — ■ 
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Table  IX.— The  Mortality  per  Cent,  of  St.  Mary  Major's  Parish  in  1800  and 
in  1831,  arranged  at  the  different  Years  of  Death. 


Years. 


1800 
1831 


V  nder 
10. 


M. 


25-90 
27-94 


22-05 
21-83 


10 

and  under 
20. 


M. 


1-  63 

2-  94 


F. 


1-90 
1-96 


20 

and  under 
30. 


M. 


2'37 
1-31 


F. 


3-83 
3-16 


30  40 
and  under  and  under 


40. 


M. 


2-  18 

3-  93 


2-  55 

3-  38 


50. 


M. 


3-28 
2-V"2 


F. 


4-19 
2-83 


50 

and  under 
CO. 


M. 


2-  73 

3-  93 


F. 


4-37 
382 


Years. 

CO 

and  under 
70. 

70 

and  under 
80. 

80 

and  under 
90. 

90 
and 
upwards. 

Total. 

M. 

F. 

M. 

F. 

M. 

F. 

M. 

F. 

M. 

F. 

1800 
1831 

2-  91 

3-  27 

5-10 
5-67 

4-01 
1-63 

G-oG 
4-91 

1-45 
1-52 

2-55 
1-96 

0-36 
0-10 

0-  91 

1-  09 

4G'89 
49-34 

53-10 
50-65 

Table  X.— The  Mortality  of  St.  Mary  Major's  Parish  in  1800  and  in  1831, 
showing  the  Numbers  Living  and  to  Die  at  each  Period  of  Life. 


There  are  living  out  of  every 
Hundred  who  die. 

At 
years 
of  age. 

In  1S00. 

In  1S31. 

10 
20 
30 
40 
50 
60 
70 
60 
90 

52-05 
48-52 
42-32 
37-59 
30  - 12 
23-02 
15-01 
4-44 
0-40 

50-23 
45-33 
40-86 
33-55 
28-00 
20-25 
11-31 
4-77 
•29 

On  looking  at  these  tables,  as  well  as  at  Tables  I.  and  IV.,  we  find 
in  the  latter  and  worse  period  of  the  parish,  both  the  deaths  per  cent, 
and  the  deaths  at  different  ages  characterize  it  as  liable  to  a  much 
higher  rate  of  mortality  than  in  1800;  that  the  mortality  is  greater  by 
a  very  considerable  amount  in  the  earlier  periods  ol  life,  and  less  irom 
an  extinguished  population  in  the  latter ;  so  that  we  have  here  a  very 
strong  and  remarkable  confirmation  of  the  deduction  that  the  chief 
sources  of  excessive  mortality  are  the  crowding  together  masses  of 
population  into  situations  ill  ventilated,  ill  drained,  and  badly  supplied 
with  water.  Such,  then,  in  1831  was  the  condition  of  one  large 
parish;  nor.were  there  wanting  in  diflerent  pads  oi  the  city  smaller 
and  more  isolated  spots  in  which  an  equally  bad,  it  not  worse  state 
of  things  existed  ;  and  though  i  rom  the  absence  of  a  correct  registration 
no  accurate  data  can  be  quoted,  yet  my  own  personal  conviction  is 
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that  time. 


Section  of 
the  houses. 


Sewer. 


strong  with  regard  to  them :  they  constituted  serious  plague-spots  m 
the  history  of  the  city  at  this  period.    As  an  illustration  of  this  state- 
ment I  will  quote  the  condition  of  a  court  in  the  parish  ot  bt.  Ulave, 
and  a  row  of  houses  in  the  parish  of  St.  David,  especially  as  an  altera- 
tion in  their  condition  has  been  attended  by  beneficial  results.    Hick  s- 
court,  so  late  as  1832,  was  a  little  nest  of  disease,  cases  ot  fever 
constantly  occurring  amongst  the  adults,  and  diarrhoea  amongst  the 
children;  and  that  at  times  when  neither  of  these  affections  were 
prevalent  in  the  neighbourhood.    My  attention  was  directed  to  the 
state  of  the  drains,  which  were  so  badly  constructed  as  to  render  the 
atmosphere  of  the  whole  court  foul  and  stinking;  on  this  nuisance 
being  obviated,  immediately  its  unhealthy  character  subsided,  and  I 
am  not  aware  that  any  peculiar  sickness  indicating  it  to  be  an 
inordinately  unhealthy  locality  has  prevailed  in  it  since 
Rockfield-place,  consisting  of  a  row  of  houses, 
was  built  adjoining  to,  and  in  part  projecting 
over,  one  of  the  great  open  sewers  of  the  city, 
their  windows  looking  over  it,  as  shown  in  the 
accompanying  rough  sketch.    The  inhabitants 
of  these  dwellings  constantly  suffered  from 
fevers  of  a  bad  type,  and  the  deaths  from 
cholera  on  the  occasion  of  the  visitation  of  this 
disease  in  1832,  and  on  its  sporadic  occurrence 
in  1833,  were  proportionably  very  great ;  so  much  so  that  the  attention 
of  the  Commissioners  of  Improvement  was  directed  to  remedy  this 
unhealthy  state  of  things,  and  the  drain  immediately  beneath  the 
houses  was  in  consequence  covered.    From  this  time  the  very  pe- 
culiarly unhealthy  character  of  the  locality  has  disappeared. 

The  existence  of  these  and  similar  serious  nuisances,  together  with 
the  still  insufficient  drainage  and  inadequate  supply  of  water,  being 
generally  felt,  and  the  advantage  of  remedying  them  appreciated, 
strenuous  endeavours  for  this  purpose  were  made;  consequently  we 
find  the  powers  of  the  Commissioners  of  Improvement  were,  by  an 
Act  passed  in  1832,  very  much  extended  ;  and  that  in  1833,  by  another 
Act,  a  water  company  was  established.    The  latter  Act  provides  for  a 
plentiful  supply  of  water  to  the  city  ;  the  former  reciting  that  the  Act 
of  1810  is  insufficient  for  the  enlarged  and  increasing  wants  of  the  city, 
provides  for  its  better  cleansing,  lighting,  and  general  improvement ; 
the  provisions  of  this  Act  are  most  ample,  and,  amongst  a  number  of 
other  matters,  provides  that  roadways  may  be  improved,  streets 
widened,  wells  sunk,  that  all  refuse  water  should  go  into  drains,  that 
sewers  shall  be  generally  provided,  and  that  occupiers  of  houses  must 
communicate  with  them ;  that  these  private  communications  must  be 
properly  made,  that  no  filth  is  to  be  thrown  into  the  sewers,  that 
sufficient  scavengers  shall  be  provided,  that  slaughter-houses  shall  be 
removed,  that  animals  should  not  be  kept  within  the  city,  that  the  gas- 
washings  should  not  be  thrown  into  the  water-courses  of  the  river, 
that  they  may  provide  burying-grounds  without  the  city,  &c.  &c. 
The  occurrence  of  the  Asiatic  cholera,  with  its  great  attendant  mortality 
in  1832,  and  to  a  lesser  extent  in  1833,  so  stimulated  the  public  mind, 
that  the  provisions  of  these  Acts  were  most  industriously  carried  out ; 
and  this  brings  me  to  another  epoch  in  the  history  of  the  city. 
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A.D.  1841. — Exeter  considerably  improved,  well  supplied  witii 
Water,  a  good  and  extensive  System  of  Under  Sewerage: 
Population,  though  considerably  increased,  not  more  dense. 

The  character  of  the  town  at  this  period  was  very  different  from  that 
of  1800,  and  greatly  improved  since  1831.    Of  these  improvements 
we  shall  now  proceed  to  make  some  mention.    In  different  parts  of 
the  city  many  new  roads  had  been  made,  more  particularly  through 
the  denser  and  poorer  districts;  and,  in  several  instances,  increased 
ventilation  had  been  provided  by  the  pulling  down  of  houses  which 
crossed  street  openings,  &c.    A  large  and  effective  system  of  drainage 
was  established  ;  the  surface  gutters,  save  as  communications  to  carry 
off  rain  water  into  the  sewers,  had  almost  disappeared,  and  the  houses 
o-enerally  were  supplied  with  closets  and  communicated  with  the 
drains,  independently  of  which  an  ample  and  effective  supply  of  water 
was  provided.    Of  some  of  these  matters  we  shall  now  proceed  to 
speak  more  particularly.    Before  doing  so,  however,  it  may  be  as  well 
to  observe  that  there  is  no  public  survey  of  the  town,  either  as  regards 
a  general  system  of  levels  or  the  position  of  the  great  line  of  sewers,  so 
that  there  exists  no  recorded  source  to  which  a  public  surveyor  or 
private  individual  can  apply  in  order  to  repair,  enlarge,  or  form  con- 
nexion with  the  public  sewers  j  any  information  that  may  be  required 
on  these  points  can  only  now  be  derived  from  the  individual  who  so 
ably  fills  the  situation  of  Surveyor  to  the  Commissioners  of  Improve- 
ment •  without  him  the  deficiency  of  a  public  and  authentic  survey 
would  be  most  seriously  felt.    For  the  marking  in  of  the  drains  on  the 
map  by  which  I  have  been  enabled  to  describe  their  course  more 
accurately,  I  am  indebted  to  the  kindness  of  Mr.  Whitaker. 

The  o-eneral  surface  of  the  city  is  now  sufficiently  even,  and  enjoys, 
for  the  most  part,  a  proper  inclination  for  the  discharge  of  surface- 
water  ;  nevertheless  it  is  not  difficult  to  find  stagnant  pools  and 
accumulations  of  filth,  but  they  generally  occur  within  the  boundaries 
of  what  is  esteemed  or  really  may  be  private  property,  and  as  such, 
thoun-h  contrary  to  the  spirit  and  letter  of  the  local  Act,  are  injudi- 
ciously treated  as  beyond  the  interference  of  the  local  surveyor. 

Drainaqe.— The  plan  of  under-drainage  is  now  very  efficient; 
nearly  all  the  streets  have  sewers,  and  where  requisite,  branch-drams 
are  o-enerally  made.  Though  there  may  be  room  for  some  few 
additional  sewers,  yet,  take  it  altogether  the  city  ^^d« 
this  resneet  Of  the  great  extension  of  sewerage  within  the  last  ten 
v  ars  some  idea  may  be  formed  from  the  fact  of  the  Commissioners 
of  improvement  having  expended  upwards  of  7000Z.  upon  this  item 
alone  The  communication  with  these  sewers  is  almost  general  ; 
nevertheless  the  contrary  is  the  case  in  many  ^m^S  "tf 
fhnun-h  there  is  in  the  local  Act  the  power  of  compelling  tins,  jet 
uXmna te y  it  provides  that  the  communication  shall  be  made  by  he 
occupied andnotby  the  proprietor,  so  that  in  many  cases,  though  he 
Act  eTabks  the  o/cupie!  t!  deduct  the 

rPnt  due  to  the  proprietor,  yet  experience  shows  there  is  so  mucii 
TlX  ^  3AS  this' provisi  that  it  too  ™J 
desirable,  amounts  to  a  nullity  Where  commu ^  ha  been 
made,  the  branch  drains  are  for  the  most  part  well ^kept  and  have  a 
sufficient  supply  of  water  for  their  frequent  cleansing ;  though  doubt 
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less  there  may  be  many  examples  to  the  contrary,  from  carelessness 
in  the  inmates  throwing-  down  choking-  articles,  or  the  breaking  in 
of  the  work  itself.  In  the  public  sewers,  excepting  from  some  rare 
casualty,  nothing  of  this  kind  occurs;  they  are  constructed  on  sound 
principles,  with  sufficient  inclination,  and  well  furnished  with  stench- 
traps;  now  and  then  in  the  course  of  a  long  drought,  or  on  the  stench- 
traps  becoming  dry,  offensive  effluvia  may  be  emitted  from  them  ;  but, 
generally  speaking,  they  may  be  considered  as  well  constructed  in 
these  respects. 

Such,  then,  is  the  public  provision  for  the  drainage  of  the  city  ;  and, 
by  its  means,  the  entire  of  the  liquid  refuse  may  be  said  to  be  carritd 
off;  only  in  some  by-corner  or  out-of-the-way  place  is  such  allowed 
to  soak  into  the  subsoil,  or  remain  stagnant  on  the  surface.  The 
general  character  of  the  system  of  drainage  followed  in  Exeter  results 
from  its  natural  position,  and  will  easily  be  understood  from  the 
accompanying  plan  and  sections.  The  principal  drains  are  constructed 
of  masonry  and  brick  work,  varying  from  three  to  five  feet  high,  and 
two  to  four  feet  wide  in  the  clear ;  they  are  arched  over  with  inverted 
arch  bottoms,  so  that  they  nearly  represent  the  shape  of  an  egg ;  the 
average  cost  is  about  7s.  per  foot.  The  drains  which  communicate 
from  the  different  streets  are  gun-barrel  brick  drains,  of  the  various 
sizes  of  2  feet,  1  foot  9  inches,  1  foot  6  inches,  15  inches,  and  12 
inches,  according  to  circumstances ;  the  price  of  construction  for  these 
varies  from  Is.  (jd.  upwards  per  foot.  These  sewers  are,  during  the 
winter,  kept  clear  and  well  washed  out  by  the  copious  rains  of  the 
season ;  in  summer  the  Commissioners  of  Improvement  pay  the  water 
company  for  a  supply  of  water  for  this  purpose,  and  once  or  twice  a 
week  they  are  washed  down  from  this  source.  The  surface  dirt,  soil, 
contents  of  ash-pits,  &c,  in  all  the  public  ways,  are  removed  daily 
under  the  direction  of  the  Commissioners.  In  the  less  accessible 
courts  and  alleys  the  collection  of  dirt  is  regulated  by  the  probability 
of  the  accumulation  ;  generally  speaking,  however,  it  is  done  twice  a- 
week ;  it  is  not  permitted  to  be  thrown  into  the  street,  but  is  brought 
out  in  boxes,  which  the  scavengers  empty  into  their  carts.  There  are 
some  few  places  in  the  back  lanes  where  the  air  may  be  tainted  by 
vegetable  matter  being  allowed  to  accumulate  and  putrefy  ;  but  this 
is  by  no  means  a  general  case,  and  is  rather  due  to  idleness  on  the 
part  of  those  permitting  it.  More  inconvenience  is  suffered  from  the 
keeping  of  pigs  and  the  presence  of  slaughter-houses ;  both  these 
nuisances  are  most  urgent,  and  prevail  to  a  greater  extent  than  is 
generally  supposed,  and,  by  the  poor  obliged  to  live  within  their 
influence,  are  much  complained  of;  cases  frequently  occur  of  serious 
fevers,  nervous  pains,  and  sickness  of  stomach,  which  they  refer  entirely 
to  "  swallowing"  bad  smells  from  these  sources.  The  filth  collected 
by  the  scavengers  is  carted  away  into  three  or  four  places  at  some  little 
distance  from  the  city.  The  scavengers  receive  for  this  service  bOl. 
per  annum,  in  addition  to  the  proceeds  of  the  sale  of  the  manure  so 
collected,  and  which  yields,  on  an  average,  upwards  of  500L  per  annum. 
The  Commissioners  of  Improvement  have,  under  their  Act,  ample 
powers  to  "order  and  direct  any  prosecution  against  any  person  or  per- 
sons, bodies  politic  or  corporate,  for  any  public  nuisance  whatsoever." 

Houses. — With  regard  to  houses  and  their  construction,  there  are 
no  controlling  or  directing  powers  vested  in  any  public  body ;  they 
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are  built  according  to  the  plan  and  wishes  of  the  proprietor;  for  the 
most  part,  those  erected  for  the  poorer  classes  are  not  so  insalub nous 
as  miSt,  under  such  circumstances,  have  been  supposed     I  believe 
therel  no  such  blot  in  this  city  as  cellar  habitations,  unless  kitchen 
apartments  may  be  so  considered;  nevertheless  minor  faults  may  be 
found  with  the  construction  of  many  of  the  tenements,  and  that  too 
some  oT  those  in  the  recently  erected  streets.    In  many  of  these  the 
houses  are  placed  back  to  back,  or  have  their  windows  opening  only  on 
one  s'de  thus  preventing  ventilation  and  a  free  current  of  air.  Another 
very pieva injerror  is  the  adoption  of  sash  windows,  the  upper  sash 
uot  be  nl  made  to  open.    Though  the  effect  of  many  of  he  recent 
acts  of Ae  Commissioners  has  been  to  relieve  the  overcrowding  of  the 
town  districts,  and  thereby  cause  the  advantageous  extension  of  the 
suburbs  they  possess  no  power  by  which  so  useful  a  measure  can  be 
3  and  Regulated.    New  buildings  may  cross  the  ends  of  old 
Keets,  though  they  have  the  power  of  preventing  the  streets  from  be- 

^ngot^A  Public  school-rooms  for  the  poor  are  well 
sititted  as    gards  site,  drainage,  and  light ;  the  provisions  for -  warmth 
nTvintihtion    thouoh  not  particularly   to  be  found  fault  with 
"e  no    o  o  c^d  "to  deserve  notice  ;  they  have  necessaries  attached 
o   hem  which  are  but  too  frequently  the  source  of  complaint  from 
her  manning  committees;  their  play-grounds  are  inconsiderable 
e    «  almost  be  said  to  have  none.    The  private  or  "  dame 
SolT  for  the  poor,  are  a  fruitful  source  of  an  injuriously  ha LtfWJ 
sphere    The  rooms  appropriated  to  this  purpose  are  usually  in  c owded 
SdSd  situations,  sS,  and  inhabited  by  the  mistress  clay  aud  n  ght, 
with  the  addition  of  a  fire,  winter  and  summer,  for  puhnary  PulPose*' 
7n  an  aUnc Sphere  thus  artificially  heated,  are  congregated  toge  her  for 
WstaSayfperhaps  20  children.    The  closeness  and  unpleasant- 
h°      f  twfi-ooms  is  scarcely  credible;  they  may  really  be  termed 

but  tne  poisuu  is  »u  »        infected  suffer  most  severely, 

do  very  tew  ^'^^^S^jST  attached  to  the  schools, 

bathing  has  long  been  enjoyed  ;  this  1  has  always 

all  classes,  but  more  especially  for  t he ?  ^'n  alis  0f  dean- 
shown  that  they  have  gladly  availed  then  s      s  oi  Uic  m 
lincss  so  afforded  ;  and  it  is  not  for  me  now  m W^JJ  ge 
duces  directly  to  bodily  health,  as  well  as  acts  beneficially 

ral^:^,o^.-The  crowded  state  of  the  public  grounds  of  the 
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city  had  long-  been  felt  as  a  serious  and  offensive  nuisance ;  accordingly, 
in  1S35,  the  Commissioners  of  Improvement  provided  a  large  and  suit- 
able space  of  ground  without  the  city  wall  for  the  purposes  of  interment, 
and  at  the  same  time  prohibited  the  opening  of  new  graves  in  the  old 
around.  There  however  still  exist  some  minor  blots  of  the  over- 
crowding of  grave-yards,  the  most  disgraceful  of  which  is  the  present 
burying-ground  belonging  to  the  parish,  and  surrounding  the  church 
of  St.  Sid  well.  It  is  to  be  hoped  that  some  general  Act  will  obviate 
the  continuance  of  this  evil. 

Gas  is  generally  introduced  and  much  used 
throughout  the  city  ;  but  no  provisions  of  any 
kind  are  made  for  the  ventilation  of  the  air 
vitiated  by  its  use,  excepting  at  the  Devon  and 
Exeter  Institution,  where  a  plan  devised  by 
P.  C.  De  la  Garde,  Esq.,  has  been  attended  by 
great  practical  success.  A  tube  (A)  an  inch  in 
diameter,  having  a  trumpet  mouth,  is  suspended 
immediately  over  the  glass  chimney  (B)  of  an 
argand  gas-burner.  The  upper  part  of  this 
tube  enters  for  about  a  foot  into  a  tube  of  similar 
shape  (  C)  but  of  double  the  diameter.  The  lip 
of  the  trumpet  mouth  of  the  larger  tube  is 
exactly  level  with  the  ceiling  (Z>),  the  upper  end 
passing  through  the  roof  (&')  is  protected  from 
rain  by  a  conical  cap  (B).  The  column  of  hot 
air  discharged  by  the  glass  chimney  passes 
through  the  smaller  tube  with  great  velocity  into  the  larger  tube,  in 
which,  partly  by  rarefaction,  and  partly  by  direct  impulse,  it  occasions 
a  rapidly  ascending  current ;  whilst,  therefore,  the  smaller  tube  carries 
into  the  larger  tube  all  the  air  vitiated  by  combustion,  the  larger  tube 
discharges  through  the  roof  not  only  the  air  which  is  received  from  the 
smaller  tube  but  also  the  air  vitiated  by  respiration  or  other  causes, 
which  it  sucks  up  from  the  upper  part  of  the  room.  The  inconvenience 
resulting  from  the  condensation  of  moisture  in  the  upper  tube  during 
cold  weather  is  obviated  by  its  being  caught  in  a  vessel  (F)  which 
surrounds  the  smaller  tube  immediately  below  the  mouth  of  the  upper 
This  simple  and  effective  apparatus  is  made  of  copper.  During 


one. 


upwards  of  seven  years  that  it  has  been  constantly  in  use  it  has  required 
no  cleansing,  reparation,  or  indeed  attention  of  any  kind  whatever. 

Water-works. — With  regard  to  water  for  domestic  purposes,  inde- 
pendently of  the  old  supplies  from  wells,  &c,  the  conduit  and  the  newly- 
established  water-works  require  mention.  The  supply  from  the  conduit 
had  for  a  few  years  previously  to  1835  been  gradually  diminishing, 
when  it  then  almost  ceased  to  flow;  at  the  same  time  the  supply,from  the 
same  source,  to  the  houses  of  the  dean  and  chapter  was  greatly  reduced. 
At  the  request  of  this  body,  and  the  then  Chamber,  Mr.  Golsworthy 
kindly  undertook  to  investigate  the  cause  of  this  deficiency.  He  found 
that  the  water  was  collected  and  ponded  in  the  spring  wells  to  a  height 
of  between  nine  and  ten  feet,  without  obtaining  a  sufficient  elevation 
for  being  forced  over  some  required  points.  By  this  ponding  a  large 
quantity  of  water  escaped,  and  was  wholly  lost.  Mr.  Golsworthy's 
first  object  was  to  remedy  this  great  and  radical  defect,  by  lowering 
the  high  points,  sinking  the  wells  much  deeper,  and  opening  and  clear- 
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in*  the  springs.    He  thus  succeeded  in  bringing  the  water  into  the 
wells  and  re-establishing  the  ancient  supply,  the  benefits  of  which  are 
now  'rendered  more  available  by  the  establishing  of  the  conduit  m  an 
open  space,  near  the  lower  market,  and  by  delivering  it  at  a  new  spot 
in  Mary  Arches-street.     But  the  great  and  manifest  improvment  in 
the  suplv  of  water  is  found  in  that  afforded  by  the  water  company,  a 
joint-stock  corporation,  formed  under  Act  of  Parliament  inl 833  ;  from 
a  lar-e  reservoir  made  by  them  under  the  direction  of  the  late  William 
Anderson,  Esq.,  C.E.,  it  may  be  said  that  an  unlimited  supply  ot  this 
most  necessary  article  of  life  is  afforded.  This  reservoir,  which  occupies 
a  snot  to  the  north  of  the  city  known  by  the  name  of  Dane  s  Castle 
Field,  is  now  200  feet  square  and  17  feet  deep,  and  is  supplied  with 
the  water  of  the  river  Exe,  taken  from  a  mill-leat,  two  miles  from  the 
city,  and  above  the  junction  of  the  Creedy  ;  it  is,  therefore  in  great 
measure  free  from  any  adventitious  impurities     The  qualities  and 
chemical  composition  of  this  water  have  already  been  given. 

The  first  erected  engine  is  worked  by  a  breast-wheel  of  23-horse 
power  with  4S  buckets,  13  of  which  are  equal  to  one  stroke  of  the 
pump  S  it  has  three  pumps,  each  of  which  gives  18  strokes  to  a  minute 
The  water  thus  delivered  in  this  space  of  time  at  the  reservoir  is  37 
cubic  feet,  or  438  gallons.    The  reservoir  is  160  feet  above  high-water 
mark,  but  the  water  could  be  raised  by  the  stand-pipe  which  was  150 
Set  above  the  level  of  the  river  at  Pynes  Weir,  to  the  further  height  of 
180  feet.    On  ordinary  occasions,  however,  the  number  of  strokes  m 
a  minute  at  which  these  pumps  are  worked  is  14  each,  to  force  the 
wSeSo  the  reservoir,  and  10  to  the  higher  level  of  the  stand-pipe. 
It  was  early  found,  notwithstanding  the  great  extent  of  the  supply 
thuTafforded,  that  it  was  inadequate  to  the  wants  of  the  inhabitants  ; 
therefore  in  1841,  a  new  wheel  and  pumps  were  added,  the  reservoir 
wa  en  a  ged  to  it's  present  capacity,  and  the  stand-pipe  considerab y 
elevated     The  new  wheel  is  of  17-horse  power,  and  has  40  buckets, 
of  which  11  are  equal  to  one  stroke  of  the  pumps.    The  new  pumps 
are  three  in  number,  and  each  gives  14  strokes  in  a  minute  at  its  usual 
work     The  height  of  the  stand-pipe  is  now  13^  feet  above  the  level  of 
Te  water  in  ^reservoir,  and  its  valve  is  weighted  to  raise  the  water 
50  feet     The  higher  pressures  are  supplied  independently  ot  the  reser- 
voir    The  advantage  derived  from  these  additions  and 
wi    be  fully  appreciated  when  it  is  stated  that,  on  a  trial  being  made 
by  workinrthePneW  and  old  pumps  together,  the  water  flowing  through 
the  safety  valve  of  the  stand-pipe  and  tailing  into  the  reservoir,  each  set 
o    pumps  making  11  strokes  per  minute,  the  quantity  ot  water 
cl  ifv        into  the  reservoir  by  gauge  was  23,748  gallons  m  one jhour  ; 
on  another  trial,  the  water  being  delivered  to  the  lower   evel  ot  the 
reservoir,  the  new  pumps  making  17  strokes  the « te  and  the 
old  111   the  quantity  of  water  forced  m  was  33,122  gallons  m  out 
hour ;  so  that  /he  higLr  level  of  the  stand-pipe  decreases  the  power  o 
the  pump  by  abouf  one-third.    By  experiments  made  in  different 
^acePs  it1wasy  shown  that  water  could  be  delivered  from  the  pipes  30 
feet  above  the  highest  levels  of  the  city.    One  cause  of  failure  in  the 
okl  pumps   and  which  had  not  been  foreseen,  was  excessive  floods 
«  ailin •» the  wheel,  to  such  an  extent  as  to  cause  material  obstrncUa  . 
By    i  experiment  on  the  new  and  old  wheels,  during  somehigh  flood, 
it  was  found  that  while  the  old  wheel  was  two  feet  m  tail  water,  and 
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the  pumps  making  but  10  strokes  per  minute,  the  new  wheel  had  only 
six  inches  in  tail  water,  and  the  pumps  were  making  21  strokes  per 
minute  ;  so  that  the  new  wheel  will  be  only  alFecled  by  severe  floods, 
and  then  but  for  a  few  hours.  c  t.  * 

The  quantity  of  water  now  supplied  to  the  inhabitants  or  Exeter 
and  its  vicinity  is  6919  hogsheads  daily,  (about  12  gallons  per  head,) 
the  cost  of  which  to  the  consumers,  according  to  the  amount  ol 
rents  paid,  is  little  more  than  one  farthing  per  hogshead  and  at 
this  trifling  price  it  is  supplied  to  many  houses  at  a  considerable  ele- 
vation    The  waste  consequent  upon  this  vast  consumption  is  of  the 
nreatest  service  in  preserving  the  health  of  the  city,  by  cleansing  and 
washing  out  the  sewers,  &c.    The  mode  in  which  the  water  is  distri- 
buted over  the  city  is  through  iron  pipes,  and  from  them  by  leaden 
supply-pipes  into  cisterns,  furnished  with  ball-cocks.  In  some  particular 
cases  the  cisterns  are  supplied  directly  from  the  mains.    Of  the  5122 
houses  of  which  Exeter  is  composed  the  water  is  supplied  to  3400  ; 
the  number  of  customers,  however,  is  about  2600,  the  deficiency 
of  800  bein°-  made  up  of  tenements  closely  packed  together,  which 
are  supplied,  never  from  the  stand-pipe,  but  from  one  common  cistern, 
usually  at  the  landlord's  expense,,  who  is  charged  by  the  company 
at  a  rate  of  from  2s.  to  4s.  per  annum  for  each  family.    This  sup- 
ply is  so  easy  and  so  generally  furnished  that  it  is  only  in  a  few  cases 
the  people  have  recourse  to  pumps  or  draw-wells,  and  in  still  rarer  in- 
stances do  they  beg  of  distant  renters.  That  this  supply  is  duly  appre- 
ciated may  be  learned  from  the  fact,  that  98  families  out  of  every  100 
who  consume  the  water  now  have  it  in  their  houses;  in  fact,  in  some  of 
the  very  poorest  there  may  be  seen  in  the  corner  of  the  room  a  small 
cask,  with  ball-cock,  to  receive  the  supply,  and  they  invariably  speak  of 
it  as  beiiin-  the  greatest  comfort,  and  as  well  worth  the  money  it 
costs  then^  Notwithstanding  this  apparently  very  favourable  account, 
there  is  yet  much  room  for  improvement;  for  if  we  assume,  in  the 
absence  of  any  such  statement  in  the  census  of  1841,  that  the  number 
of  families  in  Exeter  are  in  the  same  proportion  to  the  population 
as  they  were  in  1831,  they  will  amount  to  7000,  so  that  there  are 
only,  of  the  whole  population,  about  one-third  who  have  it  m  their 
houses,  and  only  about  half  who  are  consumers  of  it. 

The  supply,  quality,  or  price  of  the  water  is  rarely  the  object  of 
dispute  amongst  any  class  of  the  consumers ;  the  quality  never  the 
water  being  clear,  good,  and  requiring  no  filter ;  now  and  then  there 
may  be  accidental  and  private  disputes  as  to  supply  and  price,  but  they 
do  not  amount  to  any  crying  or  grievous  importance.  With  regard  to 
quantity,  the  supply  is  supposed  to  be  unlimited,  while  the  price  is 
calculated  at  a  general  average  of  a  shilling  in  the  pound,  according  to 
the  value  of  the  house  supplied.    The  rental  of  the  company  is  about 
4000/.  per  annum,  the  rateable  value  of  the  city  is  133,448/. ;  therefore 
taking  the  whole  city,  not  more  than  Id.  in  the  pound  is  paid.  Though 
each  "renter  is  charged  about  Is.  in  the  pound,  there  are  yet  under 
particular  circumstances,  many  deviations  irom  this  rule.    Should  any 
disputes  arise  in  reference  to  the  administration  of  the  company,  appli- 
cation is  to  be  made  to  the  committee,  appointed  under  Act  or  Parlia- 
ment.  With  regard  to  price,  the  Act  itself  provides  a  maximum,  which 
lias  never  been  nearly  attained  by  the  company.    Excepting  from  the 
committee,  no  remedy  against  grievances  can  be  obtained. 
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Connected  with  the  mains  is  an  extensive  system  of  stand-pipes, 
placed  at  convenient  distance  over  the  city,  and  from  which  the  water 
is  taken  for  the  public  purposes  of  watering;  and  cleansing  the  streets, 
&e.    The  water  is  turned  into  the  tenants'  supply-pipes  three  days 
a-week,  for  the  space  of  three  hours,  and  is  kept  on  the  mains  them- 
selves during  the  whole  of  the  day  ;  at  night  it  is  shut  off  from  a 
convenient  place  within  the  confines  of  the  town  (near  the  New 
London  Inn),  so  that,  in  case  of  sudden  emergency,  such_  as  the 
occurrence  of  fire,  it  can  immediately  be  permitted  to  flow  into  the 
mains  of  any  part  of  the  city.    It  is  usually  available,  in  full  supply, 
in  about  ten  minutes.    The  supply  is  always  kept  on  at  high  pressure, 
and  could  on  these  occasions,  if  required,  be  thrown  over  the  houses, 
direct  from  the  pipes  themselves ;  but  this  practice  is  not  deemed 
advisable,  as  in  such  case  it  would  be  necessary  to  open  only  one  plug ; 
it  is  therefore  preferred  to  supply  the  fire-engines,  and  for  them  to 
deliver  it.    The  town  is  furnished  with  five  well-appointed  and  prac- 
tised engines,  and  the  service  of  the  firemen  is  exceedingly  good.  This, 
together  with  the  ample  supply  of  water,  and  its  general  and  efficient 
distribution,  has  prevented  the  necessity  of  any  special  arrangement 
for  the  protecting  of  particular  buildings.    Fires  are,  happily,  not 
frequent ;  there  rarely  occur,  on  the  average,  more  than  two  in  the 
year  and  these  are  generally  due  to  domestic  or  accidental  causes.  In 
case 'of  its  occurrence,  however,  serious  alarm  is  always  entertained  tor 
surrounding  property,  as  it  is  by  no  means  the  practice  amongst  the 
builders  to  make  party-walls,  or  otherwise  to  provide  against  the 
occurrence  of  neighbouring  fire. 

From  the  previous  account  it  is  plainly  seen  that  the  condition  ol 
Exeter  in  1841  is  most  materially  improved  since  1800,  and  even  since 
1831,  ha  all  the  essential  requisites  of  a  large  city,  but  that  it  still 
retains  within  itself  much  that  is  obnoxious  to  health.  In  order  to 
appreciate  the  effect  of  these  improvements,  and  of  the  remaining 
presence  of  nuisances,  upon  the  duration  of  the  life  of  its  inhabitants, 
we  shall  proceed  to  consider  the  state  of  its  population,  and  the  com- 
parative amount  of  its  mortality  in  the  different  districts  ot  the  city  al 
this  period.  According  to  the  census  of  1841,  the  population  amounted 
to  31,333  (13,842  males  and  17,491  females) ;  being  an  increase  ol 
3048  since  1831,  and  of  14,506  since  1S00.  In  the  following  table  the 
absolute  population  and  proportional  increase  per  cent,  is  set  out. 


Table 


XL— The  Population  of  Exf.tkk,  in  1800,  1831,  and  1841,  and  Us  Pro- 


Absolute  amount  ol'  Poii.uMiou 
at  the  undermentioned  Years. 

Iucreuso  of  Population 
ujfiori  itself  per  Cent. 

From 

From 

1S0O 

1831 

1841 

1800  lo 
1811 

1831  to 
181 1 

Males  . 

7,142 

12,083 

13.B42 

93-81 

9-13 

Females 

9,085 

15,559 

17,491 

80-59 

12-42 

Total  . 

10,827 

28,242 

31,333 

50-20 

10-97 

Population  and  proportional  Increase  in  1800,  1831,     1841.  231 

Tvihe  XII  The  Population  of  Exeter  in  1841,  with  the  Actual  Mortality  for 

X- Years,  and  the  Average  Annual  Mortality  per  Cent.,  exclusive  of  the  Hos- 
pltal  and  Workhouse.  _________ 


Houses. 

Persons. 

1841. 

Iuha-  iUniu- 
biled.  habited 

Males. 

Fern. 

Total. 

Bedford  Precinct    .  .  . 

St.  Stephen  

All     Hallows,  Gold-7 
smith-street  ....  3 
Si.  Lawreuce  

40 
24 
45 
73 

50 

100 

3 
1 
6 

4 
14 

93 

35 
109 
.  183 

151 

300 

161 

84 
153 
294 

209 

341 

254 
119 
267 
477 
360 
641 

332 

28 

871 

1,247 

2,118 

St.  Mary  Major  .... 
St.  Mary  Steps  .  .  .  • 

237 
426 
205 

19 
18 
22 

737 
1,586 
618 

8581  1,595 
1,910  3,496 
638  1,256 

Total  .... 

868 

59 

2,941 

3,406  0,3-17 

The  Close  

St.  David  

St.  John  

St.  Kerian  

St.  Mary  Arches    .  . 

St.  Pancras  

St.  Paul  

St.  Olave  

St.  George  

Trinity  

All  Hallows-ou-the-walU 


Total  . 


Actual  Mortality 
from  1838  to  1842. 


Males. 


7 
5 
5 
16 

7 
26 


Fern. 


Total. 


Males 


7 
5 
7 
11 

13 

27 


66 


117 

239 
84 


106 
572 
86 
91 
93 
81 
213 
217 
142 
605 
173 


5 
67 
7 

s 

13 
6 
19 
3 
13 
44 
15 


287 
1,595 
220 
192 
304 
170 
G53 
416 
308 
1,562 
389 


4101  697 
1,913'  3,508 
280  500 
210  402 
347  651 
1931  363 
745  1,398 
496  912 
3771  685 
2,055  3,617 
478  867 


440 


31 
187 
22 
11 
33 
19 
72 
34 
56 
157 
51 


70 


118 
216 
80 


14 
10 
12 
27 
20 
53 


136 


235 
455 
164 


+14      854  2-99 


Average  Annual 
Mortality  per  Cent. 


1-  50 

2-  85 

0-  91 

1-  74 

0-  92 

1-  73 


1-51 


Fem. 

0-86 
1  -19 
0-88 
0-74 


1-12 


3-17 
3-01 
2-71 


48 
182 
31 
27 
33 
24 
75 
60 
53 
190 
41 


79 
369 
53 
38 
66 
43 
147 
94 
109 
353 
92 


2-75 
2-50 
2-50 


2-43 


Total. 
1-10 

res 

0-  .S9 

1-  13 

1-11 

1-65 

1-28 


2  94 
2-00 
2-61 


2-69 


2-34 

1-  90 
2*21 

2-  57 

1-  90 
2*43 

2-  01 
2-41 
2-31 
1-90 
1-71 


2-26 
2-10 
2-12 
1'89 
2-02 
2-36 
2-10 

2-  06 

3-  18 

1-  95 

2-  12 


St.  Sidwell 
Exeter 


Table  XI.  shows  while  the  increase  is  very  remarkable  from 
1S00  that  it  is  by  no  means  so  since  1831  ;  and  as,  by  reference  to  the 
Table  XII.,  we  see,  during  this  period,  an  increase  of  2370  has 
taken  place  in  the  suburban  parish  of  St.  Sidwell,  435  in  the  suburban 
parish  of  St.  David,  and  1025  in  the  suburban  portion  ot  Irmity,  an 
increase  in  these  three  parishes  alone  of  782  more  persons  than  the 
increase  of  the  whole  city,  Exeter  must  consequently  be  less  densely  inha- 
bited than  it  was  in  1831 .    As  a  whole,  however,  it  presents  a  remark- 
ably stationary  population.    Nevertheless,  in  many  of  the  parishes 
themselves  a  considerable  difference  has  taken  place,  the  population  or 
some  having  increased  while  that  of  others  has  considerably  diminished. 
Amongst  these  latter  are  St.  George,  St.  John,  All  Hallows  Goldsmith- 
street,  and  St.  Paul's,  chiefly  due  to  the  pulling  down  of  houses  to 
make  room  for  the  capacious  markets  erected  in  these  parities.  I 
should  have  wished  to  have  compared  the  mortality  of  tins  period  with 
that  of  the  two  previous  epochs  to  which  reference  has  been  made,  but 
for  any  very  accurate  or  satisfactory  results  this  is  outot  the  question, 
as  the  previous  ratio  of  mortality  was  deduced  solely  from  the  parish 
registers  of  burials,  while  this  of  1841  is  taken  from  the  more  improved 
and  comprehensive  returns  of  the  Registrar-General,  which],  unlike 
those  of  the  former,  includes  all  deaths  of  the  unbaptized,  of  those 
buried  in  Dissenting  grounds,  and  the  deaths  in  hospitals,  &c.  &c.  We 
may,  however,  observe  that,  notwithstanding  this  improved  mode  ot 
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registration,  the  average  mortality  per  cent,  of  the  whole  city  in  1841 
is  2 '45,  an  amount  considerably  less  than  that  of  1800  (2*58),  and 
scarcely  more  than  that  of  1831  (2*39),  so  that,  looking  at  the  relative 
value  of  the  different  registrations,  we  may  fairly  conclude  that  the 
mortality  is  now  considerably  less  than  at  either  of  the  previous  periods. 
We  shall  now  turn  to  the  consideration  of  the  duration  of  life  in  the 
different  districts  of  the  city  during  the  period  of  1841,  and,  by  com- 
paring their  mortality,  endeavour  to  estimate  the  influence  which 
locality,  poverty,  crowding  together,  &c,  may  have  upon  life.  In  the 
preceding  table  the  population  and  mortality  are  set  forth. 

By  reference  to  the  same  table  we  may  observe  that  the  average 
annual  mortality  per  cent,  of  the  different  districts  of  Exeter  is  thus 
stated, — 


Districts. 

Average  Annual 
Mortality  per  Cent. 

Well-to-do  . 
Poor  .     .  . 
Mixed     .  . 
St.  Sid  well's  . 

1-  28 

2-  69 
2-12 
2-16 

This  table  shows  results  which  mark  most  strongly,  when  the 
character  of  the  districts  is  called  to  mind,  the  much  greater  value  of 
life  in  those  which  are  roomy  and  well  ventilated  over  those  that  contain 
a  crowded  population,  and  are  occupied  by  squalor  and  misery.  In 
order,  however,  to  show  this  more  satisfactorily,  the  absolute  mortality, 
and  the  mortality  per  cent,  at  different  ages  of  life  in  these  different 
districts,  are,  in  the  following  tables,  fully  set  forth.  (Tables  XIV. 
and  XV.) 

From  the  above  tables  the  mortality  occurring  in  Exeter  and  its 
districts  may  be  appreciated,  but  as  they  are  not,  without  some  appli- 
cation, easily  to  be  read  off  and  compared,  the  following  table  and 
diagram  are  constructed,  showing  out  of  every  hundred  persons  that 
die  the  numbers  living  at  each  age. 


Table  XIII. 


At  1  month 
1  year 
5  years 
10 
15 
20 
30 
40 
60 
60 
70 
60 
90 
100 


5  ) 

>  I 
)  > 

>  > 

>  > 
)  > 

>  > 
)  > 


Of  every  100  that  die  in  Exeler  and  its  different 
Districts,  tliere  are  living  in 


Well  to  do. 

Poor. 

Mixed. 

St.  Sidwell. 

Exeter. 

95-60 

97-33 

96-68 

95-95 

96-84 

83-85 

75-92 

82-90 

78-64 

81-39 

61-80 

49-46 

62-88 

57-26 

61-03 

55-93 

43-73 

57-69 

52-03 

55-50 

52-26 

42-80 

56-45 

50-66 

53-91 

50-06 

41-41 

54-10 

48-85 

51-90 

39-78 

3G-39 

46-97 

42-66 

41-70 

36-11 

32-53 

39-14 

36-07 

37-75 

25-83 

27-27 

33-05 

28-92 

30-49 

20-69 

19-91 

27-44 

23-69 

24-00 

13-35 

11-02 

18-51 

15-25 

15-48 

4-54 

5-06 

7-50 

6*49 

6-52 

•74 

1-62 

4-91 

1-36 

•  • 

•  • 

•33 

1-27 

•40 

*- 
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Exeter — Mortality  in 


Before  proceeding  to  deduce  any  conclusions  from  these  tables, 
it  may  be  well  to  observe  they  are  not  what  are  usually  termed  Life 
Tables.    In  order  to  form  these,  it  would  be  necessary  to  compare  the 
numbers  dying  with  the  numbers  living  in  each  district ;  which  latter 
data,  with  the  exception  of  the  whole  city,  is  not  at  my  service.  They 
are  tables  of  mortality,  and,  in  their  present  state  are  useful  for  exhi- 
biting and  comparing  the  proportional  numbers  dying  at  each  age  in  the 
several  districts  designated.    While  using  them  for  this  purpose, 
however,  it  will  be  necessary  to  bear  in  mind,  in  order  to  prevent 
erroneous  conclusions,  that  they  point  out  the  proportional  character 
of  the  mortality,  as  regards  age,  of  these  districts,  and  not,  what  has 
been  previously  stated,  the  comparative  amount.    With  this  under- 
standing, these  tables  will  be  found  to  indicate  some  very  striking 
points.  .  1.  Tlie  whole  city. — A  large  proportion  of  the  deaths  which 
occur  take  place  before  attaining  five  years  of  age,  (38*97  per  cent.)  ; 
in  the  next  15  years  of  life  the  proportion  is  but  small,  and  subse- 
quently remarkably  even.    Though  there  is  a  larger  proportion  of 
female  than  male  deaths  upon  the  whole  (2*05  per  cent.),  yet  rather 
more  males  than  females  die  under  one  month,  and  considerably  more 
between  one  month  and  the  completion  of  the  first  year.    2.  Tlie  well- 
to-do  district. — The  periods  in  which  the  greatest  proportion  of  mor- 
tality takes  place  are  in  the  first  month,  from  5  to  10  years  of  age, 
from  20  to  30,  and  from  40  to  50.    Under  one  year  the  mortality  of 
the  two  sexes  is  equal ;  between  one  and  five  there  are  more  female 
deaths,  as  also  between  10  and  20 ;  male  death  is  in  excess  between  5 
and  10,  and  between  30  and  50.    3.  Hie  poor  district.— In  the  first 
month  of  life  there  is  a  less  proportion  of  deaths  in  this  district  than  in 
any  of  the  others  ;  but  between  that  and  the  completion  of  the  first 
year  the  proportion  is  very  large,  as  also  between  1  and  10;  it  then 
continues  less  until  the  age  of  60,  when  there  is  again  an  increase. 
The  proportion  of  male  over  female  death  upon  the  whole  mortality  is 
3  •  05  per  cent.    More  males  die  under  one  year,  and  between  five  and 
ten.    Between  one  and  five  the  mortality  is  about  the  same  in  both 
sexes,  and  also  during  the  remaining  periods  of  life,  there  being  only  a 
slight  preponderance  of  male  death.    4.   The  mixed  district  presents 
nothing  very  remarkable,  excepting  that  the  proportion  of  female  over 
male  death  is  considerable  (6 1 73  per  cent.),  notwithstanding  the  general 
prevalence  of  a  larger  proportion  of  male  mortality  at  each  period 
previously  to  50  years  of  age,  when  that  of  female  death  slightly,  and 
after  60  very  greatly  increases.    5.  St.  Sidwell  district  has  a  greater 
proportion  of  mortality  under  one  month,  and  only  slightly  less  than 
the  poor  district  between  then  and  the  first  year,  which  position  it 
maintains  until  50  years  of  age.    Upon  the  whole  deaths  there  is  a 
lai-er  amount  of  female  (6-42  per  cent.)  than  male  mortality  ;  under 
five  years  of  age,  however,  a  larger  proportion  of  males  die,  it  being 
alter  20  that  the  excess  of  female  death  commences. 

As  it  is  commonly  said  that  a  fair  estimation  of  the  character  and 
force  of  mortality  in  any  given  population  may  be  estimated  by  the 
proportion  of  deaths  taking  place  before  15  years  of  age,  the  io  lowing 
(able,  showing  this  point,  is  extracted  from  those  immediately  pre- 
cedin"- : — 
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Table  XVl.-The  Number  of  Deaths  per  Cent.,  in  the  different  Districts  of 
Exeter,  under  15  Years  of  Age.  ___ 


Well-to-do 
Poor 
Mixed  . 
St.  Sidwell 

Exeter 


Males. 

Females. 

Total. 

22-04 

24-71 

40-75 

'  30-11 

26-09 

50-20 

»  • 

22-15 

21-40 

43-55 

2G-59 

22-75 

49-34 

ft  ■ 

24-15 

21-91 

46-09 

From  which  we  see  that  not  quite  half  the  mortality  in  the  whole 
city  and  in  the  "well-to-do"  district,  takes  place  before  this  period  of 
life  '  while  in  the  «  poor,"  far  more  than  half  the  deaths  occur  previous 
to  this  ao-e.'  That  the  "  well-to-do"  district  is  not  so  favourably  placed 
by  this  table  as  the  «  mixed,"  and  is  seen  to  have  a  less  proportion  of 
female  mortality  than  of  male,  which  is  coiitrary  to  what  prevails  in  the 
other  instances.  From  the  facts  above  stated,  and  from  the  tables 
themselves,  the  following-  inferences  may  be  deduced  :— 

1  That  at  infancy,  i.  e.  before  the  expiration  of  the  first  month  Oi 
life  there  does  not  appear  to  be  any  particular  exemption  from  casualty 
enjoyed,  on  the  one  hand,  by  the  "  well-to-do"  district  nor  any  peculiar 
liability  to  it,  on  the  other  in  the  "  poor"  district. 

2  That  in  infancy  a  larger  proportion  of  males  than  females  die. 
Thus  supporting  the  old  adage,  "  that  boys  are  more  difficult  to  rear 
than  girls." 

3  That  in  childhood  more  males  than  females  die. 

4.  That  in  the  poor  district  the  period  of  childhood  is  liable  to  a 
disproportionate  mortality. 

5.  That  as  there  is  a  much  larger  proportion  of  female  than  male 
deaths  in  all  the  districts  of  the  city,  save  in  the  poor  district,  and  in  the. 
hospital,  which  may  here  be  considered  as  part  of  it,  the  occupations  ot 
the  poor  are  proportionately  more  inimical  to  male  than  female  lite. 

6  That  the  poor  district  is  subject  to  a  greater  amount  of  mortality 
than  any  other;  and  that  the  character  of  the  city,  in  respect  to 
duration  of  life,  is  mainly  depreciated  by  the  "poor  district,  bt. 
SidwelFs,  the  workhouse,"  and  the  hospital." 

We  shall  now  turn  to  a  consideration  of  the  effect  of  climate  upon 
the  inhabitants  of  the  different  districts  of  the  city.  In  order  to  do  so 
the  average  mortality  per  cent,  for  five  years  is  arranged  in  different 
months,  and  then  combined  into  the  different  seasons,  each  showing 
the  mortality  above  and  below  15  years  of  age.  (See  Tables  XVII. 
and  XVIII.) 


greater  mortality  of  infant  male  life  appears,  however,  to  be  quite  mde- 
„  uf  local  influence,  and  solely  due  to  physiological  causes.    This  question  has 
largely  examined  by  Dr.  Siinpson,who,  from  extensive  statistical  observations, 
hides  the  greater  amount  of  male  death  in  infancy  is  due  to  the  larger  sue  ot 


•  This 
pendent  of 
been 

concludes  tne  gr*._ 

the  male  head,  causing  injury  during  parturition.  1-rom  an  examination  ot  the 
Kegistrar  General's  returns  for  the  seven  years  published,  he  concludes  there  have 
been  lost  in  Great  Britain,  during  this  limited  period,,  as  a  consequence  ot  that 
sliirhtly  larger  size  of  the  male  than  the  female  head  at  birth,  about  50,000  lives, 
Including  those  of  about  40,000  or  47,000  infants,  uud  of  between  3000  and  4000 
mothers  who  died  in  childbirth. 
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Table  XVIlt-The  Avkkagk  Mortality  per  Cent,  of  Exktk*  and  its  Districts,  .luring 
^  V  in.    x        ^  different  Seasons  for  the  period  of  1841.  


DEATHS. 


Males.  Fern.  Males.  Fem.  Males.  Fern 


Well-to-do. 


Under  15 
Above  15 


Total 


Poor. 


Und(-r  15 
Above  15 


Total 


Spring. 


Slimmer. 


2-  20 

3-  67 


5-37 


7'95 
5-14 


6-60 

s-os 


2-20 
2-93 


Autiimu. 


7-34 
3-67 


U'6S    5-14  1101 


13-10 


5-36 
5-36 


10-76 


10-87 
3-85 


14-74 


661 
8-08 


14  69 


4-19 


13-20 


Mixed. 


Under  15 
Above  15 


Total  . 

St.  Sidwell. 

Under  15  •  •  • 
Above  15    .  .  • 


11-28 


Total 


Workhouse. 


Under  15 
Above  15 


Total 


Hospital. 


Under  15 
Above  15 


Total 


Exeter. 


Under  15 
Above  15 


Total 


5-  18 

6-  15 


5-  90    5  95 

6-  78  4-84 


12-39  10-10 


7-05 
7-18 

14-26 


5-25 
5-60 


10-83 


5-87 
9-55 


15-42 


Winter. 


Males.  Fem 


11-02 
11-75 


22-78 


5-87 
4-40 


11-27 


5-14 
5-96 


U-ll 


4-  23 

5-  87 

10-17 


6-03 
4-48 


10-57 


4-37 
7-47 


1136 


7-58 
5-01 


13-06 


6-30 
6'83 


13-13 


7-15 
5-12 


7-01 
5-71 


12-75 


4-01 
7-33 


11-35 


6-71 

7'54 


Males  Fem 


4-40  13-94 
6-60  U-75 


6-66 
6-78 


13-45 


4-70 
10-59 


14-27  15-30 


5-97 
7-37 


12-28 


2-84 
7-35 


10  22 


284 
10-22 


325 
7-35 


1309  10-63 


2-43 
11-86 


14-32 


1-51 
14-63 


2-50 
463 


2'51 
11-10 


2.52 
2-51 


2-03 
6-53 


13  36 


2-43 
10-63 


5-75 
555 


11-31 


8-58  1309  15-14 


3-03 
16-16 


16-15  I  6-55  13-63  5'04 


5-57  9-54 
5'94  6-75 


11-54  11*71 


6-97 
5-08 


6'75 
6-37 


12-06  113-14 


19-19 


5-  07 

6-  23 


11-37 


5-30 
9-81 


6-09 
8-0.5 


Summer. 


11-01 


13-82 
8-99 


•84 


!5'69 


Winter. 


Males.  Fi-m 


17-63 
19-83 


37-47 


14-24 
9-55 


23-96 


14-74 


11-13 
10-99 


21-38 


4-07 
10-63 


14-73 


13-65 
9-49 


12-  95 

13-  96 


26-65 


12-26 
11-31 


23-63 


11-74 
13-95 


26-69 


11-  80 

12-  74 


24-56 


10-99 
13-41 


24-44 


8-71 
17-92 


26-65 


10-67 
14-30 


23-63  24-99 


1-50 
3-03 


4-53 
17-17 


4  53  21-70 


4-57 
7-10 


6-  49 

7-  43 


11-68  13-95 


7'57 
5' 55 


13-12 


5-62 
8-78 


6-09 
14-70 


20-83 


12-90 
10-67 

23-59 


5-27 
22-08 


27-41 


12-06 
16-02 


28-10 


7-33 
16-34 


23-72 


6-50 
21-26 

27-83 


4-02 
25-73 


14-42 


29-78 


12-54 
11-0.' 

23-CO 


5-  04 

6-  54 


56 
33  33 


11-59 


11-70 
13-12 


40-89 


9-07 
8-53 


17-65 


11-56 
13-71 


10-19 
15 -S3 


24-85  25-32  26-10 


"Without  o-oin"-  into  any  detail  upon  these  tahles,  we  shall  briefly 
enumerate  the  more  palpable  inferences  which  may  be  deduced  from 

them.  ,  .  ,  . 

1.  That  looking  at  the  whole  population,  the  winter  season  is  the 
'  most  hostile  to  life,  and  that  March  and  January  are  the  most 

so  to  old  age. 

2.  That  the  summer  season  is  the  most  hostile  to  infants  and 
children. 

3.  That  in  the  "  poor  "  district  more  die  in  summer  than  in  winter, 
'  and  that  this  excess  is  due  to  the  enormous  mortality  of  children 

at  this  season;  that  the  great  and  distinguishing  feature  of 
the  mortality  of  the  poor  district  is,  that  while  it  has  not  an  in- 
ferior mortality  than  that  of  the  city,  or  the"  well-to-do  "  district, 
during  the  winter  season,  amongst  those  above  15,  its  summer 
mortality  is  comparatively  enormously  high  under  15. 
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4.  That  during  each  season  of  the  year  more  males  die  amongst 
infants  and  children ;  but  that  the  spring  is  the  period  more 
particularly  fatal  to  this  sex,  excepting  in  the  poor  districts, 
when  July  and  August  are  particularly  obnoxious  to  male 
life. 

5.  That  in  the  "  well-to-do  "  district  the  males  die  in  the  winter  and 
the  females  in  the  summer;  and  that  in  the  "pool',"  "mixed," 
and  "  St.  Sidwell "  districts,  the  greater  proportion  of  male 
death  takes  place  in  the  summer,  and  of  female  in  the  winter. 

6.  That  in  the  hospital,  during  the  winter,  there  is  a  large  pro- 
portion of  female  death  in  childhood. 

We  therefore  see  that,  in  comparison  with  the  higher  well-ventilated 
and  well-drained  districts  of  the  city,  the  poor  district  is  characterised 
by  a  more  general  mortality;  that  the  mortality  per  cent,  is  greater  ;• 
that  the  amount  of  death  in  early  life  is  more ;  that  the  summer  shows 
death  busy  amongst  the  children,  and,  the  winter,  no  less  so  amongst 
the  old  people  ;  that  of  the  productive  portions  of  its  inhabitants,  the 
males  are  subject  to  an  undue  ratio  of  mortality  ;  in  fact,  that  in  what- 
ever aspect  the  mortality  of  the  poor  district  of  the  city  be  regarded, 
it  plainly  indicates  its  inhabitants  to  be  subject  to  a  larger  amount  of 
death  than  is  proper  to  the  rest  of  the  city.  Seeing-,  then,  that  the 
amount  of  mortality  is  thus  inordinately  high,  it  may  be  worth  while 
to  examine  more  particularly  into  the  condition  and  history  of  the  in- 
habitants of  this  district  than  was  previously  done  in  describing  the 
districts  of  the  city  generally. 

As  before  said,  it  comprises  the  parishes  of  St.  Edmund,  St.  Mary 
Steps,  and  St.  Mary  Major,  and  occupies  the  south-western  declivity 
of  the  city  ;  though  some  portion  of  it  is  sufficiently  well  situated  for 
drainage  and  ventilation,  yet  much  of  it  occupies  flat  ground,  scarcely 
raised  above  the  level  of  the  river.  The  great  mass  of  its  population 
are  artisans,  more  particularly  shoemakers,  and  labourers  with  their 
families,  a  very  large  proportion  of  whom,  during  some  seasons  of  the 
year,  are  in  the  receipt  of  public  relief.  In  the  parish  of  St.  Edmund 
there  are  two  large  establishments  connected  with  the  preparing  of 
leather:  of  the  workpeople  employed  in  which  it  may  not  be  in- 
apposite to  say  a  few  words.  They  may  be  considered  under  the  heads 
of,— a.  Fellm07igcrs  and  Tanners;  b,  Leather-dressers  and  Glovers. 

A.  The  Fellmongers  and  Tanners  comprise  fellmongers,  beamers  or 
fleshers,  tanners  and  hot-pressers  ;  the  first  of  these  is  a  stinking  and 
wet  occupation,  the  second  and  third  simply  wet,  and  the  fourth  hot 
and  steamin°\  The  men  employed  in  these  several  departments  are 
robust,  fmefhealthy -looking  people,  eat  largely,.are  liable  to  no  specific 
disease',  and  peculiarly  free  from  chest  complaints,  consumption  in  par- 
ticular: a  general  impression  prevails,  that  fellmongering  is  a  less 
wholesome  department  than  the  others;  but,  on  investigating  this 
opinion,  it  was  by  no  means  substantiated  ;  I  could  not  learn  that  these 
workpeople  suffered  from  any  particular  disease,  or  that  they  did  not 
live  to  equally  good  ages  with  the  rest.  Asa  remarkable  fact,  it  may  be 
mentioned  that  neither  the  tanners  nor  the  fellmongers  were  attacked 
by  cholera  during-  its  epidemic  visitation  in  1832. 

B.  The  Leather-dress&s  have  only  to  do  with  the  c-e  pelts  "  after 
coming  from  the  fellmonger,  and  their  work  consists  in,  1st,  frising ; 
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2nd    oilin-  •   3rd,  washing ;  4th,  grounding ;    5th,  stoning ;  6th, 
^     inn     Tne  1st  2nd,  and  3rd,  are  departments  of  work  that  expose 
o  moisture,  especially  the  1st ;  the  4th  and  5th  to  dust ;  and  the  6  h 
is  in-door  work,  without  any  obvious  inconvenience     The  woikmen 
emp  oyed  in  the  1st,  2nd,  and  3rd  departments,  though  looking  some- 
what^, are  generally  healthy,  eat  largely,  are  not ;  subject  to  any 
specific  diseases,  and  live  long.     The  opinion  ot  the  workpeople 
amongst  whom  were  some  above  70  years  of  age,  was,  hat  few grades 
were  less  unhealthy.    The  departments  of  grounding  and  stoning 
from  keeping-  the  workmen  in  an  atmosphere  of  dry  dust  in  No  4  of 
leather,  and  No.  5  of  ochre,  occasionally  produce  cough;  but  this 
seems  accidental,  as  the  cough  is  not  permanent  nor  Mk^Jymj 
evil  consequences,  as  consumption,  or  shortness  of  breathing.  Persons 
liable  to  asthma  are,  however,  unable  to  continue  labouring  in  these 
departments.     Those  occupied   in  the  "cutting"  are  particularly 

^TWwelling-houses  of  this  district  are,  some  of  them,  of  ample  size, 
with  -ood  rooms,  being  formerly  the  residences  of  the  once  flourishing 
merchants  of  Exeter  ;  others  are  small,  low  pitched  with  a  most  in- 
accessible stairs,  and  the  usual  inconvenient  characters  of  the  poor 
Elizabethan  house.    They  are  built  of  the  conglomerate,  and  trap 
rocks,  already  described-brick,  lath    and  plaster-and  some  few  of 
what  is  provhicially  termed  "cob."    In  their  construction  and  rela- 
tions, the  first  four  present  nothing  remarkable  ;  the  last,  however,  is 
peculiar  to  the  West  of  England,  and  may  therefore  be  described  The 
walls  are  composed  of  earth  and  straw,  mixed  up  with  water,  like  mor- 
tar and  then  well  beaten  and  trodden  together.    This  mixture  is  al  ways 
laid  upon  a  foundation  of  stone  work,  as  it  is  necessary  to  keep  it  dry, 
hence  the  Devonshire  adage,  that  <<  all  cob  wants  is  a  good  hat  and  a 
good  pair  of  shoes."    The  cob  mixture  is  laid  on  in  layers,  generally 
from  two  to  four  feet  in  depth  ;  it  is  essential  that  each  separate  layer 
should  be  allowed  some  weeks  to  settle,  and  it  is  then  pared  perpen- 
dicularly even,  before  another  is  added.    When  the  successive  layers 
form  walls  of  sufficient  height,  the  house  is  roofed  in     Some  months 
after  the  walls  are  quite  finished  and  supposed  to  be  dry,  they  are 
plastered,  white-washed,  or  rough-cast,  which  provincial  is  called 
"  slap-dash."     This  mode  of  building  is  much  cheaper  than  stone  or 
brick,  and,  if  kept  dry,  is  very  durable.  _  . 

The  aspect  of  the  houses  of  this  district  is  not  very  inviting  they 
present  a  general  appearance  of  poverty  and  dirt;  nor  is  this  to  be 
wondered  at,  when  it  is  recollected  that  of  the  many  rooms  composing 
these  houses,  one,  or  at  most  two,  are  occupied  by  separate  families  ; 
there  are,  in  fact,  too  many  instances  of  families,  consisting  of  eight, 
ion,  or  more  persons,  having  but  the  limited  accommodation  of  a  single 
room,  ranging  from  10  to  14  feet  square  by  9  feet  high,  in  which  they 
sleep  bv  nio-ht,  huddled  together  in  beds  or  on  the  floor,  and  live  by 
day  doing  "all  the  household  work  necessary  for  so  large  a  number. 
It  mav  well  be  supposed  that  the  atmosphere  of  habitations,  such  as 
these/must  be  unwholesome  in  the  extreme,  especially  as  no  provision 
for  ventilation  is  ever  made,  and  that  which  might  be  obtained  by  e h- 
n  ihility  of  situation  is  prevented  by  the  habits  and  necessities  ot  the 
people  themselves,  as  the  great  expense  of  fuel  induces  them,  in  order 
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to  economize  warmth,  to  keep  their  rooms  close.  Almost  the  only  fuel 
used  is  coal,  imported  from  the  north,  Welch,  and,  now,  the  Somerset- 
shire fields,  occasionally  turf  and  tan  may  be  burned  but  not  to  any 
great  extent.  The  fire-places  are  invariably  open,  and  usually  consist 
of  a  few  iron  bars  set  in  brick,  with  unregistered  chimneys.  The  lodg- 
ing- or  "  trampers'  houses,"  of  which  there  are  several  in  this  district, 
are  generally  bad,  and  under  no  police  regulations.  The  enormous 
number  of  both  sexes  indiscriminately  occupying  these  can  only  be 
believed  by  those  who  have  witnessed  the  whole  floor  of  a  room  entirely 
covered  by  the  beds ;  and  so  noisome  and  disgusting  is  the  atmosphere 
thus  generated,  that  the  "  travelling  "  during  day  of  these  people  can 
be  the  only  cause  of  their  not  suffering  in  health.  The  other  nuisances 
of  this  district  are,  a  deficiency  and  ill-construction  of  privies,  the 
keeping  of  animals,  more  particularly  pigs,  slaughter-houses,  with  their 
putrid  heaps  of  offal,  middensteads  in  private  courts,  and  a  somewhat 
deficient  supply  of  water. 

The  sickness  occasioned  by  this  state  of  things  is  considerable,  and, 
doubtless,  very  expensive ;  and  it  would  be  exceedingly  interesting  to 
arrive  at  some  exact  estimate  of  its  cost,  positive  and  incidental ;  this 
is,  however,  scarcely  possible.  It  would  appear,  from  a  general  view 
of  the  expenses  of  the  poor  of  the  whole  city,  that  about  five  per  cent. 
(4-94)  are  registered  paupers,  that  is  to  say,  this  number  of  names 
appears  upon  the  .books ;  but  many  women,  children,  &c,  though 
really  paupers,  are  excluded  in  the  enumeration.  The  whole  of  the 
parishes  of  Exeter  are  united  for  the  purposes  of  rating  and  giving 
relief  to  the  poor  under  the  direction  of  a  corporation,  constituted  by 
a  special  Act  of  Parliament,  and,  as  yet,  not  interfered  with  by  the 
Commissioners  under  the  General  Poor  Law  Act.  The  sum  raised 
by  this  body,  for  the  year  ending  May  1844,  was  8750/.,  and  the  total 
expenditure  7921/.  9s  3±d.  The  average  number  occupying  the 
workhouse  is  320  ;  the  cost  of  whom,  for  bedding,  clothing,  food,  and 
lesser  matters,  amounts  to  2158/.  13s. ;  so  that  the  expenditure  for  the 
12  months'  keep  of  a  pauper  in  the  house,  exclusive  of  the  cost  of 
salaries,  house-rent,  &c,  is  6l.  18s.  3d.  The  number  receiving  out- 
door money  relief  is  794  (men  138,  women  470,  children  186);  the 
a-ro^s  amount  paid  to  this  class  of  pauper  is  3405/.  2s.  Id.,  so  that  on 
an  average  each  receives  4l.  5s.  9±d.  The  number  receiving  out-door 
relief  in  kind  is  435,  the  cost  of  which  relief  is  157/.  15s.  Id.,  or  5s.  a- 
head  and  this  includes  assistance  of  materials  during  sickness.  The 
average  duration  of  sickness  is  roughly  estimated  at  about  three  weeks, 
the  expenses  occasioned  by  such  sickness  being  from  2s.  6d.  to  3s.  per 
week  When,  however,  a  casual  pauper,  by  which  term  is  to  be 
understood  a  person  not  ordinarily  in  the  custom  of  receiving  rebel, 
remains  for  any  length  of  time  upon  the  sick-list,  he  is  brought  before 
a  Court  of  Governors,  and  transferred  to  the  list  of  those  who  receive 


sickness  amongst  casual  paupers  are  registered  as  consisting  of  108 
persons  (27  men,  44  women,  and  37  children)  Altogether,  that  is  to 
say,  amongst  the  casual  and  regular  paupers  of  the  city,  about  6000 
of  sickness  yearly  present  themselves;  but  then  it  must  be 


cases  " 
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borne  in  mind,  that  the  same  individual  frequently  constitutes  two  or 


more  cases. 


Durin"-  the  course  of  the  past  year,  about  170  deaths  chargeable 
upon  the°city  took  place,  the  majority  of  which  were  children  ;  the  cost 
of  these  amounted  to  59/.  145.  6d.,  (coffins,  53Z.  145.  6d.,  incidentals, 
6/.  )  making  an  average  of  about  7*.  each  for  adults ;  however,  the 
expenditure^  above  this  average,  their  funerals  being  furnished  under 
a  contract  of  9s.  per  funeral,  (coffin,  6*.,  grave  Is.  6d.,  clergyman,  Is., 
clerk  6d.)  This  is,  however,  a  much  lower  sum  than  is  paid  usually 
bv  those  poor  of  the  city  who  do  not  avail  themselves  of  the  public 
relief  thus  afforded,  and  even  amongst  the  paupers  themselves,  a  feel- 
ino-  of  pride  frequently  interferes  with  an  application  for  this  purpose. 
Those  who  bury  at  their  own  expense  pay  on  the  average  about  30s., 
(coffin,  1/.  Is.,  grave,  5s.,  pall,  Is.,  clergyman,  2s.,  clerk  Is.)  The 
practice  of  both  these  classes  is  to  keep  their  dead  "  too  long  un- 
buried,  o-enerally  eight  days;  they  make  no  difference  between  summer 
and  winter  ;  this  is  partly  attributable  to  their  practice  of  burying  on 
the  Sunday,  and  partly  to  the  fact  of  an  unburied  body  lying  in  the 
house  being  made  the  means  of  obtaining  alms.  The  rooms  often 
small,  and  occupied  by  a  large  family,  where  the  corpses  are  retained, 
are  offensive  in  the  extreme ;  and  the  clergy  and  the  undertakers  com- 
plain much  of  the  smells  they  are  exposed  to,  especially  in  hot  weather, 

from  this  practice.  i    c  r 

On  the  occurrence  of  sickness  the  poor  immediately  apply  tor  medi- 
cal assistance,  and  this  from  various  sources  is  freely  rendered ;  the 
most  prominent  of  which  are  the  Medical  Officers  of  the  Corporation  of 
the  Poor,  of  the  Hospital,  Dispensary,  Eye  Infirmary,  Lying-in  Chanty, 
and  latterly  by  an  extension  of  sick-clubs,  more  particularly  that  ot  the 
Odd  Fellows.    The  Corporation  of  the  poor  provide  four  medical  men, 
one  of  whom  has  the  sole  charge  of  the  workhouse,  and  each  of  the 
others  a  third  of  the  city  ;  they  are  each  paid  a  salary  of  40Z.  per  annum, 
and  71.  7s.  for  vaccination,  together  with  an  allowance  ot  15Z.  a-year  in 
lieu  of  drugs;  beside  this  a  small  sum  is  occasionally  received  tor  sus- 
pended orders,  at  the  present  time  amounting  to  almost  nothing  Vy 
this  means  the  Corporation  of  the  Poor  provide  attendance  m  sickness 
for  their  own  poor.    Those  not  on  the  books  of  the  Corporation  are 
not  considered  as  entitled  to  it;  nevertheless  it  is  often  very  freely 
o-ranted  to  them.     The  Dispensary  is  a  very  popular  and  well- 
supported  institution,  and  its  object  is  to  relieve  those  who  are  not 
absolutely  paupers,  but  to  whom  the  expense  of  procuring  medical 
assistance  is  difficult.    This  institution  is  officered  gratuitously,  by  six 
physicians  and  six  surgeons,  with  a  salaried  dispenser.  The  building  is 
capacious,  and,  perhaps,  one  of  the  best  possibly  adapted  for  such  a 
purpose  in  the  kingdom.    The  number  of  patients  relieved  annually  at 
this  institution  amounts  to  about  2000  ;  they  attend  at  the  institution 
weekly,  and  in  cases  of  emergency  are  visited  at  their  own  houses 
during  the  space  of  six  weeks.    They  are  admitted  by  recommenda- 
tions, of  which  four  are  allowed  to  each  subscriber  ior  each  guinea 
subscribed.    The  average  expenditure  in  medicine  is  found  to  be 
about  3s.  2d.  per  case.   'The  Hospital,  founded  upwards  of  100  years 
since,  contains  200  beds;  it  is  more  a  county  than  city  institution  ;  is 
officered  gratuitously  by  four  physicians  and  four  surgeons,  with  a 
salaried  resident  apothecary  and  matron.    It  admits  neither  fevers  nor 
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contagious  disorders.    The  average  cost  for  medicine  is  about  5s.  3d. 
per  case.    This  larger  amount  than  that  of  the  Dispensary  is  easily 
accounted  for,  by  the  Dispensary  recommendations  retaining  a  patient 
for  six  weeks  only  upon  the  books,  so  that  during  a  long  illness  one 
person  frequently  enjoys  the  benefit  of  many  admission  tickets  in  the 
year,  thus  really  consuming  a  much  larger  cost  of  medicines  than  the 
above  average  ;  whereas  in  the  Hospital  a  recommendation  is  occupied 
by  each  patient  without  reference  to  time.    The  cost  of  medicines  at 
these  two  institutions  may  be  more  clearly  stated  thus :  the  average 
per  case  at  the  Hospital  is  5s.  3d.,  and  at  the  Dispensary  six  weeks' 
medicines  amount  to  3s.  2c?.    The  Lying-in  Charity  affords  limited 
relief  to  persons  at  their  own  houses ;  it  provides,  at  the  cost  to  each 
subscriber  of  half  a  guinea,  a  midwife,  a  basket  of  necessary  child's  and 
other  linen,  together  with  coal,  candles,  and  materials  for  the  diet  of  a 
lying-in  woman ;  in  cases  of  difficulty  the  medical  officers,  whether 
physicians  or  surgeons,  assist.    The  statistics  of  this  charity  are  in- 
teresting ;  the  mean  annual  number  of  females  assisted  is  144,  the  ages 
of  whom  average  32^  years;  the  number  of  children  already  born  to 
them  amounts  to  5"05,  of  whom  336  are  reported  as  living.    If  to  the 
children  born  the  child  that  is  to  be  produced  by  the  same  mother  be 
added,  the  average  is  6'05,  a  much  larger  proportion  than  can  be  con- 
templated as  the  real  average  of  the  city  ;  but  this  may  easily  be  ac- 
counted for  by  these  women  obtaining  the  charity-  from  the  circum- 
stance of  their  being  persons  with  large  families,  and  by  its  not  in- 
cluding those  who  never  become  mothers.    It  is  the  custom  of  this 
charity  that  the  women  report  the  result  of  their  confinements ;  these 
reports,  in  10  years,  amounted  to  836,  the  births  attending  which  were 
420  males  and  416  females;  of  these  34  were  still-births  (1.  in  24),  an 
enormous  proportion,  arguing  that  those  so  poor  as  to  require  the  benefit 
of  the  charity  are  much  more  liable  to  this  casualty  than  women  in  a  better 
station  of  life  ;  nine  were  twin-births  (1  in  93)  :  of  these  two  were  girls, 
three  were  boys,  two  were  boy  and  girl,  and  two  were  not  reported. 

The  diseases  incidental  to  this  city  present  nothing  very  particular 
for  observation  ;  it  is,  indeed,  remarkably  free  from  any  very  dis- 
tinctive character  in  this  respect,  the  diseases  consisting  chiefly  of  the 
ordinary  and  less  strongly -marked  fevers,  rheumatic  affections,  in- 
flammations, and  disorders  of  the  great  organs  common  to  this  country 
at  large.  It,  however,  seldom  or  never  appears  to  enjoy  any  immunity 
from  epidemic  influence,  when  such  is  prevailing  throughout  the 
kingdom;  and  on  occasion  of  infantile  epidemics,  usually  suffers 
severely. 

Having  now  set  forth  the  influence  of  the  local  improvements  of 
recent  years  on  the  population  of  Exeter,  by  comparing  it  with  itself  at 
different  periods,  we  shall  now  proceed,  in  order  more  fully  to  estimate 
the  value  of  these  improvements,  to  compare  the  mortality  incidental 
to  it  with  that  occurring  in  England  and  some  of  its  chief  cities. 

An  appreciation  of  the  relative  mortality  of  England  and  Exeter 
may  be  most  satisfactorily  arrived  at,  as  tables  of  the  mortality  of  both, 
founded  on  the  double  data  of  population  and  mortality,  can  be  offered 
for  comparison.  The  table  of  the  mortality  of  England  is  deduced 
from  the  Lil'e  Table  given  by  Mr.  Farr  in  the  Appendix  to  the  Sixth 
Report  of  the  Registrar-General ;  that  of  Exeter  from  the  data  now 
detailed. 
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Table  XIX  —Number  Living  in  Exeter  at  the 'undermentioned  Ages,  according 

to  the  Census  of  1841. 


Under 

6.  | 

5 

under 
10. 

10 
under 
15. 

15 
under 
20. 

20 
under 
30. 

30 
under 
40. 

40 
under 
50. 

50 
under 
60. 

60 
under 
70. 

70 
under 
80. 

80 
under 
90. 

90 
under 
100. 

6 
14 

Males  •  .  . 
Females  .  • 

Total   .  . 

1702 
1S01 

1622 
1653 

1506 
1481 

1398 
1745 

2371 
3624 

2024 
2508 

1413 
1868 

893 
1290 

557 
864 

260 
474 

45 
143 

3503  3275 

2990 

3143 

5995 

4532 

3281 

2183 

1421 

734 

188 

20 

Table  XX.— Average  Annual  Number  of  Deati 

mentioned  Age9. 

s  in 

Exeter  at 

the  i 

inder- 

Under 
5. 

5 

under 
10. 

10 
under 
15. 

15 
under 
20. 

20 
under 
30. 

30 
under 
40. 

40 
under 
50. 

50 
undei 
60. 

60 
under 
70. 

70 
under 
80. 

80 
under 
90. 

90 

under 
100. 

Males  ... 

156-0 

22-G 

5-6 

6'6 

27-8 

26-0 

31-6 

23-8 

25-6 
24-0 

29-4 
35-6 

25-6 
42' 8 

13-4 
26-8 

2-8 
4-6 

Females  .  . 
Total  .  . 

141-2 

19-6 

6-6 

8-8 

27'2 

27' 0 

297-2 

42-2 

12-2 

15-4 

55-0 

53'0 

55-4 

49-6 

65-0 

68-4 

40-2 

7-4 

Table  XXI  —The  Numbers  Dying  per  Cent,  at  the  undermentioned  Ages  in 
Exeter  and  England.  (The  English  Table  taken  from  the  Sixth  Report  of  the 
Registrar-General.)    


Under  5  . 
5  and  under 
10 
15 
20 
30 
40 
50 
60 
70 
80 
90 


10 
15 
20 
30 
40 
50 
60 
70 
80 
90 
100 


Males. 


Exeter. 


9-16 
1-39 
0-37 
0-47 


17 

•28 
23 
8G 
27 
84 


England. 


29-77 
46-66 


6-55 
0-99 
0-56 
0-73 
0-88 
1 
1 
2 
4 
9 


14 
48 
12 
40 
03 


17-45 
30-83 


Females. 


Exeter. 


7-84 
1-18 
0-44 
0-51 

0-  75 

1-  07 


27 
86 
12 
■02 


18-74 
32-85 


England. 


5-76 

0-99 
0-56 


78 
'91 
12 
•36 
■87 
■98 
8-32 
16-38 
29-88 


0- 
0- 
1- 
1- 
I- 
3- 


Total. 


Exeter. 


8-48 
1-28 
0-40 
0-48 


91 
16 

68 
27 
57 


9-31 
21-38 
37-00 


England. 


G- 16 
0-99 
0-56 
0-76 


90 
13 
42 
05 
16 


8-64 
16-95 
30-04 


This  table  shows  that  the  mortality  of  Exeter  is  generally  higher 
than  that  of  England,  excepting  from  the  10th  to  the  30lh  year  o\  lift  ; 
that  male  mortality  is  in  excess  at  all  ages  excepting  from  the  10th  lo 
the  20th  year,  while  female  mortality  is  less  than  that  of  England  from 
the  10th  to  the  60th  year.  Now,  as  the  influence  of  locality,  irre- 
spective of  employment,  is  far  better  appreciated  from  female  than  male 
death,  we  may  fairly  assume  that  though  Exeter,  as  a  city,  is  hostile  to 
infancy,  yet  it  is  very  favourable  to  adult  and  middle  life  :  nor  is  there 
anything  in  the  table  to  indicate  it  as  uncongenial  to  advanced  years. 
In  fact,  when  it  is  borne  in  mind  that  the  average  mortality  of  England 
is  much  less  than  that  of  towns,  we  have  every  reason  to  assume  that 
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at  this  present  time  the  population  of  Exeter  is  far  from  being 
oppressed  by  a  high  rate  of  mortality. 

With  regard  to  the  excessive  and  undue  rate  of  mortality  underlO  years 
of  age,  it  may  be  remembered  that,  in  a  previous  page,  this  was  shown 
not  only  to  be  proper  to,  but  exclusively  characteristic  of,  the  poor 
district  of  the  city.  By  this  comparison  of  the  mortality  of  Exeter 
with  that  of  England,  we  again  see,  most  strongly  shown,  that  even  the 
present  amount  of  mortality  is  not  dependent  on  its  natural  position, 
but  is  greatly  due  to  the  situation  and  attendant  circumstances  of  the 
poor  districts. 

In  the  following  table,  compiled  from  local  returns  under  the  Regis- 
tration Act,  the  mortality  of  Exeter  is  compared  with  that  of  some 
of  the  chief  towns  (not  Registrar's  districts)  of  England,  in  which, 
from  recent  observation,  it  appears  there  exists  peculiar  deficiency  in 
many  of  the  essential  sanatory  requisites. 

Table  XXII. — Showing  the  Population  aud  Annual  Average  Mortalitv  per 
Cent,  of  the  Undernamed  Places. 


Towns. 


Exeter     •    •  • 
Worcester     .  i 
Clifton  (Parish) 
Norwich  .    .  . 
Birmingham 
Leeds      .    •  . 
Nottingham  •  < 
York  .    .    .  . 
Hull  .    .    .  . 
Gloucester    .  . 
Wolverhampton 
Preston   •    .  < 
Chester   .  • 
Bristol     •  • 
Manchester  , 
Liverpool 
Merthyr  Tydvil  . 


Population, 
1841. 


31,333 
27,130 
14,177 
61,846 
133, 1S7 
168,667 
53,080 
29,329 
41,130 
14,869 
68,425 
50,131 
23,814 
64,266 
192,408 
223,054 
37,264 


Mortality. 


Actual 
Average 
Annual. 


Average 
A  nuual 
PerCent. 


768 

684 

362 
1,584 
3,604 
4,487 
1,444 

799 
1,156 

423 
2,002 
1,488 

729 
1,998 
6,153 
7,811 
1,310 


45 
52 
55 
50 
6(1 
66 
72 
72 
81 
81 
92 
9G 
00 
10 
19 
50 
51 


One 
in  every 


40-79 
39-66 
39*16 
39-04 
38-34 


37 
36 
36 


■59 
•75 
70 


35-57 
35-15 
34-17 
33-69 
32-66 
32-16 
31-27 
28-55 
28-44 


This  table  requires  no  very  minute  examination  in  order  to  show  the 
point  it  is  intended  to  indicate.  It  will  be  sufficient  to  observe,  that  as 
it  exhibits  the  mortality  of  Exeter  to  be  proportionably  less  than  that  of 
any  of  the  other  places,  so  does  it  offer,  when  the  attendant  circum- 
stances of  these  several  places  are  taken  into  consideration,  conclusive 
evidence  on  the  one  hand  of  the  baneful  effects  of  the  neglect,  and  on 
the  other,  of  the  beneficial  effects  of  the  improvement,  of  the  sanatory 
condition  of  town  populations. 

We  will  now,  however,  take  a  more  extended  range  of  comparison, 
by  selecting  the  115  districts  of  the  Quarterly  Report  of  the  Registrar- 
General,  and  comparing  their  mortality  with  that  of  Exeter,  during  the 
five  years  from  1838  to  1842.  These  districts  comprise  a  population 
of  6,578,912,  with  an  annual  average  amount  of  death  of  16'3,9GS  ;  so 
that  they  may  be  stated  as  liable  to  a  mean  mortality  of  2*49  per 
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cent,  or  of  one  death  in  every  40 '1  persons.  The  lowest  rate  of 
mortality  is  1-59  per  cent.,  and  the  highest  3-36,  showing  a  gross 
difference  of  1  "77  per  cent.  The  average  annual  mortality  ot  Lxeter 
has  been  previously  stated  as  768,  being  2- 45  per  cent.,  or  one  death 
in  every  40-7  persons.  We  therefore  see  that  the  average  annual 
mortality  of  Exeter,  though  not  materially,  is  yet  rather  less  than  that 
of  the  whole  115  districts,  and  that  it  is  below  the  mean  of  the  highest 
and  lowest  recorded  mortalities  of  the  table. 

In  order  to  arrive  at  a  satisfactory  conclusion  upon  the  relative 
situation  of  Exeter,  as  regards  its  mortality  in  respect  to  the  districts 
of  this  return,  it  is  necessary  to  analyze  and  suitably  arrange  them.  It 
will  be  seen  they  not  only  include  populations  of  very  different 
characters,  and  subjected  to  very  different  influences,  but  frequently 
populations  whose  condition  and  character  could  not  be  inferred  solely 
from  the  name  by  which  they  are  designated.  They  will  be  found,  on 
careful  examination,  to  offer  fair  examples  of  the  great  masses  of 
people  common  to  this  country,  and  may  be  arranged  conveniently 
under  the  following  heads  : — 

1.  Rural  Districts,  in  which  the  majority  of  the  population  are 
eno-ao-ed  purely  in  agricultural  pursuits  ;  2.  Town  and  Rural  Dis- 
trict^ in  which,  though  the  mass  of  the  people  may  be  townspeople  its 
character  is  materially  influenced  by  a  large  dilution  of  agriculturists.-; 
3  Town  Districts;  4.  Manufacturing;  and,  5.,  Mining  Districts  ;  m 
each  of  which  the  population  is  mainly  of  the  character  indicated  by 
their  respective  names.  .  TT 

In  accordance  with  this  arrangement,  the  following  table  (XXIII.) 
is  constructed.  In  it  will  be  found  distributed  the  whole  of  the  115 
districts  of  the  Quarterly  Report  previously  referred  to.  It  shows  that 
a  rural  population,  in  accordance  with  the  usual  statement,  enjoys  a 
o-reater  immunity  from  death  than  any  of  the  other  classes;  that  as 
masses  are  congregated  together,  so  is  the  rate  of  mortality,  messed  ; 
and  that  this  increased  rate  of  mortality  is  further  augmented  by  local 
circumstances  and  specific  employments,  as  indicated  by  the  excessive 
mortality  of  certain  of  the  town  and  manufacturing  districts ;  we  are 
therefore  prepared  to  find  that  the  rate  of  mortality  in  Exeter  ranges 
hi-her  than  in  the  rural,  or  the  town  and  rural  districts;  but  that,  in 
comparison  with  the  manufacturing  districts,  as  a  whole,  it  is  very 
favourably  placed.  If  we  view  its  position  with  regard  to  them 
individually  we  observe  but  three  which  indicate  a  lower  rate .oi ^mor- 
tality, and  these  will  be  found  to  contain  populations  of  a  mixed 
character.  The  purely  and  absolutely  manufacturing  districts  (usually 
ill  drained  and  ill  supplied  with  water)  are  characterized  by  a  much 
higher  rate  of  mortality. ' 

It  now  remains  to  consider  what  is  the  position  of  Exeter,  in  com- 
parison  with  other  districts  somewhat  of  the  same  character  It  will 
be  seen  that  out  of  the  20  which  compose  the  column  ot  town  districts, 
11  are  liable  to  a  higher  rate  of  mortality  ;  viz.,  Derby,  Worcester, 
south  districts  of  London,  Colchester,  Shrewsbury  the  centra  districts 
of  London,  Norwich,  Leicester,  Hull,  Bristol  and  Liverpool;  on  the 
other  hand  there  are  eight  districts  where  the  relative  mortality  is 
less,  viz.,  Ipswich,  Cambridge,  west  and  north  districts  of  London, 
Plymouth,  Brighton,  Oxford,  and  Yarmouth. 
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The  Districts  of  the  Quarterly  Table  arranged,  and  their  Annual  Mortality  per 

Cent,  shown — continued. 


MINING  DISTRICTS. 

Population,  according 
to  Census,  of 

Average 
Annual  Mortality. 

Place. 

Registrar's 
District. 

Per 
Ceut. 

1  in 

Chorlton  and  Worsley  . 
Redruth  ••«••■ 
Tynemouth         .  • 

Gateshead  .  .  .  . 
Merthyr  Tydvil  .  .  . 
Sunderland  .... 

93,736 
9,305 
27,249 
2,865 
31,232 
19,505 
34,977 
17,022 
49,860 

93,736 
48,062 
55,625 
25,037 
86,028 
38,747 
52,864 
56,226 
71,850 

1-  98 

2-  07 
2-26 
2-34 
2-39 
2-45 
2-59 
2-62 
2-71 

50-2 
48-2 
44-1 
42-5 
41-7 
40-7 
38-5 
38-0 
36-8 

Mean  Average  ... 

•  • 

2-37 

42-3 

Before,  however,  absolutely  admitting  this  to  be  the  case,  the  cir- 
cumstances attending-  their  different  populations  should  be  taken  into 
consideration  ;  for  while  there  is  nothing  that  can  in  any  way  in- 
dicate the  statement  of  the  mortality  of  Exeter  to  be  undertold,  that 
of  some  of  these  districts  may  fairly  be  assumed  to  be  so.  For  instance, 
Oxford,  Brighton,  the  west  districts  of  London,  and  Cambridge,  un- 
doubtedly have  a  large  amount  of  erratic  population  enumerated  as 
belonging  to  them  in  the  census  of  1841 ;  so  that  the  mortality  of  these 
places  is  compared  to  a  larger  population  than  really  supplies  the 
deaths;  and  it  is  very  questionable  whether,  as  sea-ports,  the  same 
may  not  be  said  of  Yarmouth  and  Plymouth.  In  this  latter  town 
the  large  amount  of  military  stationed  would  alone  throw  discredit 
upon  its  being  liable  to  so  slight  a  mortality  as  the  table  indicates. 
Supposing,  then,  that  the  above-named  places  are  not  properly  capable 
of  being  compared  with  Exeter,  it  would  leave  but  two  out  of  the 
town  districts  to  be  considered  as  subject  to  a  less  average  mortality, 
the  north  districts  of  London  and  Ipswich.  We  may  therefore  fairly 
assume  that  Exeter,  now  that  it  is  sewered  and  supplied  with  water, 
is  not  liable  to  a  higher  rate  of  mortality  than  is  generally  incident  to 
favourably  situated  towns. 

In  a  previous  page  (vide  Table  XII.),  it  was  shown  that  the  different 
districts  of  Exeter  are  subject  to  very  different  rates  of  mortality  ;  by 
reference  to  the  table  just  quoted,  it  will  be  seen  that  the  "  well-to-do  " 
district  has  a  less  average  than  that  of  any  of  the  districts  of  the  Report ; 
that  the  St.  Sidwell  and  "  mixed "  districts  are  scarcely  above  the 
average  of  the  rural  districts,  while  the  "  poor  "  district  is  more  than 
the  average  of  the  town,  mining,  or  manufacturing  districts.  On  taking 
a  review  of  these,  and  the  other  facts  set  forth  in  the  preceding  pages, 
the  following  statements  and  conclusions  may  fairly  be  assumed : — 

I.  That  the  locality  of  Exeter  is  peculiarly  healthy. 

II.  That  Exeter,  in  common  with  other  large  cities,  is  liable  to 
a  greater  amount  of  mortality  than  rural  populations. 

III.  That  the  mortality  of  Exeter  is  very  much  in  excess  of 
that  of  the  surrounding  country. 
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IV.  That  when  Exeter  was  unsewered,  and  ill-supplied  with 
water,  its  mortality  was  as  high  as  some  of  the  now  worst 
districts  of  England. 

V.  That  Exeter  is  now  tolerably  well  sewered,  and  efficiently 
supplied  with  water. 

VI.  That  Exeter  is  now  subject  to  an  infinitely  less  rate  of 
mortality  than  cities  whose  sanatory  condition  has  not  been 
equally  provided  for. 

VII.  That  the  average  mortality  of  Exeter  is  less  than  that  of 
the  principal  cities  of  England,  and  not  greater  than  is 
generally  incident  to  favourably  situated  towns. 

VIII.  That  the  adult  population  of  Exeter  is  liable  to  a  less 
rate  of  mortality  than  the  average  of  England. 

IX.  That  the  different  districts  of  Exeter  present  very  different 
rates  of  mortality,  those  well  ventilated,  well  sewered,  and 
well  supplied  with  water,  being  subject  to  less  mortality  than 
those  not  enjoying  these  advantages. 

X.  That  in  these  latter  districts  the  amount  of  mortality  under 
ten  years  of  age  is  excessive. 

XL  That  the  former  ancient  excessive  mortality  was  due  to 
bad  sewage  and  deficient  supply  of  water,  and  that  the 
modern  less  rate  is  entirely  due  to  improvement  in  these 
respects. 

XII.  That  as  improvement  in  respect  of  sewage,  &c,  has  pro- 
gressed, so  have  the  comforts  of  the  inhabitants  been  enlarged, 
and  their  rate  of  existence  prolonged. 

XIII.  That  the  rate  of  mortality  in  Exeter  is  much  within  the 
control  of  proper  sanatory  provisions,  and  that  an  extension  of 
sanatory  measures  will  decrease  the  present  rate  of  mortality. 

In  order  to  follow  out  the  purposes  of  this  last  conclusion,  it  is 
necessary  to  bear  in  mind  that  almost  the  sole  aim  of  sanatory  measures 
is  the  providing  against  and  obviating  the  effects  of  a  vitiated  atmo- 
sphere ;  and,  therefore  the  first  duty  in  any  inquiry  of  this  nature  is 
to  ascertain  where  such  sources  of  injuriousness  prevail.    From  what 
has  preceded,  it  will  be  seen  that,  as  regards  Exeter,  the  more  active 
causes  still  in  existence  are  the  crowding  of  numbers  in  small  and  ill- 
ventilated  rooms,  the  keeping  of  animals  in  confined  situations,  and  the 
occasional  prevalence  of  middensteads  in  private  courts,  and  slaughter- 
houses, with  their  heaps  of  decayed  offal.    The  passive  causes  may  be 
stated  as  deficient  ventilation,  from  the  existence  of  blind  courts  and 
alleys  ;  from  the  ill-arrangement  of  streets  and  the  faulty  construction  of 
houses  ;  from  a  partial  deficiency  of  water,  preventing  the  adequate  re- 
moval of  impurities ;  from  neglect  of  house  and  street  cleaning ;  and 
more  particularly  from  deficient  and  imperfect  drainage,  owing  to  the 
occasional  ill  construction  of  private  drains,  and  to  the  deficiency  of 
stench-traps  j  likewise  to  the  more  general  evil  of  the  driving  back  of 
foul  air  from  the  great  sewers,  in  consequence  of  the  embouchures 
being  exposed  to  the  wind.    The  mere  enumeration  of  these  sources 
of  bad  air  palpably  indicates  that,  as  far  as  possible,  blind  alleys  and 
small  courts  should  be  abolished  ;  that  slaughter-houses,  and  the  keeping 
of  animals,  should  be  prevented  ;  that  the  streets  should  be  opened  to 
admit  the  free  passage  of  air ;  that  the  houses  should  be  constructed 
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with  a  view  to  perfect  ventilation,  adequately  supplied  with  water  and 
with  sinks,  &c,  tor  necessary  purposes ;  that  the  drains  communicating 
with  the  sewers,  as  well  as  the  sewers  themselves,  should  be  well 
trapped  and  well  constructed  ;  that  the  embouchures  of  the  latter 
should  empty  themselves  below  the  level  of  the  water,  &c.  The  modes 
to  be  adopted  for  the  prevention  of  the  accumulation  of  bad  air  are, 
however,  so  obvious,  that  any  lengthened  discussion  of  them  is  quite 
unnecessary.  I  may,  however,  before  concluding,  venture  to  offer  a 
few  suggestions  upon  some  matters,  immediately  connected  with  the 
subject,  which  present  themselves. 

1.  As  regards  the  Local  Improvement  Act, — it  is  almost  absolutely 
necessary  that  some  of  its  provisions  should  be  extended,  so  that  there 
may  be  a  real  and  practical,  instead  of  only  apparent  provision  against 
private  nuisances.  The  present  requirement,  that  it  must  be  "  to  the 
annoyance  of  any  inhabitant,"  renders  the  clauses  of  the  Act,  in  respect 
to  these  matters,  effete ;  and  that  the  provision  for  compelling  private 
communication  with  the  public  sewers  should  be  at  the  immediate 
expense  of  the  proprietor  instead  of  the  occupier. 

2.  With  regard  to  water; — as  an  ample  and  universal  supply  of  this 
necessary  of  life  is  always  to  be  desired,  it  would  be  a  most  useful 
measure  if  it  were  rendered  obligatory  on  all  householders  to  take  it  in.. 
Such  a  regulation,  while  conducing  to  individual,  would,  by  the  refuse 
water,  ensure  greater  public  cleanliness,  and  in  a  monetary  point  of 
view,  would  perhaps,  diminish  its  now  low  rate  in  this  city  to  about 
one  half.  The  income  yielded  by  the  present  tenants  amounts  to  about 
4000Z.  per  annum,  made  up  by  a  charge  of  Is.  in  the  pound  on  the 
rateable  value  of  the  property  to  which  it  is  supplied.  Now,  as  the 
rateable  property  of  the  town  is  133,44SZ.,  it  is  evident  that,  were  the 
principle  of  universal  consumption  adopted,  Id.  in  the  pound  would 
be  sufficient  to  yield  its  present  remunerating  rental ;  but  the  real  fact 
is,  that  an  excess  of  income  would  be  provided  at  this  rate ;  for  the 
property  of  the  city  has  increased  since  this  valuation  was  made,  and 
moreover,  the  sphere  of  usefulness  of  the  water  company  extends  to 
wealthy  suburbs,  whose  property  is  not  included  in  the  valuation  of 
the  cily. 

3.  It  was  mentioned  that  the  gradual  increase  of  the  town  is 
depriving  the  inhabitants  of  long-accustomed  bathing  places :  I  would 
therefore  suggest  that  proper  and  easily  accessible  river-bathing  sta- 
tions should  be  established  ;  nor,  as  it  is  only  during  a  short  period 
of  the  year  that  the  weather  in  this  country  permits  cold  open-air 
bathing,  would  the  propriety  of  forming,  on  a  large  scale,  tepid  swim- 
ming tanks,  or  even  warm  baths,  be  unworthy  of  consideriaton.  The 
main  and  only  objection  which  presents  itself  to  such  a  proposal  is  the 
expense ;  but  this  does  not  appear,  from  calculations  laid  before  the 
Health  of  Towns  Commission,  so  great  as  is  generally  supposed,  (Rep. 
I.,  p.  313).  The  suggestion  is  hazarded,  however,  rather  to  excite 
inquiry  than  with  any  sanguine  hope  of  seeing  it  carried  into  execution  ; 
not  so,  however,  the  provision  for  river  bathing ;  this  neither  involves 
difficulty  nor  expense. 

This  Report  must  not  be  concluded  without  observing  that  an 
esteemed  citizen  of  Exeter,  J.  Daw,  Esq.,  about  six  months  since,  laid 
before  the  Commissioners  of  Improvement  a  very  able  statement  con- 
nected with  the  public  health  of  the  city,  in  the  course  of  which  he 
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directed  attention  to  the  excessive  mortality  which 
as  likewise  from  Michaelmas,  1843,  to  Lady  Day,  1844,  ^  sh owe* 
most  satisfactorily  that  this  mortality  had  in  a  great  measiue  taken 
7a ceTn  localitieLvhich  were  characterised  by  cn ^stances  o  W 
cient  sanatory  police ;  for  that  this  undue  mortality  not  only  i^ov/ed 
SiZ  of  tL'unco^ered  drains  in  the  outskirts  of  the  towi,  but  wa 
found  in  the  vicinity  of  slaughter-houses   pigsties,  &c._  Mi. .  ijaw  s 
statements  on  these  matters  were  so  ucid  and  conchisive  & that  jbe 
Commissioners  immediately  responded  to  his  appeal.  The ^dial»s  ^ 
plained  of  are  now  covered  over ;  a  stricter  police  is  being  established 
Treo-ards  the  more  private  infractions  of  sanatory  regulations  ;  and 
g  orcler   he  more  effectually  to  follow  up  these  and  other  necessary 
measures  connected  with  the  public  health  of  the  city,  the  Commis- 
™oneTs  have  appointed  a  committee  of  their  body,  Under  the  designation 
TthVslLtovy  Committee,  whose  sole  duty  is  to  carry  out  such 
provision  of  their  Act  as  relate  to  it.    This  committee*  now  actively 
Lployed  in  giving  their  attention  to  many  of  the  points  above  enu- 


merated. 
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Communication  from  T.  Hawhsley,  Esq.,  of  Nottingham,  explana- 
tory of  some  Passages  in  his  Evidence  relating  to  the  Size  and 
Construction  of  Sewers. 

Sm,  Nottingham,  July  15,  1845. 

In  compliance  with  your  wishes,  I  have  the  honour  to  transmit, 
in  explanation  of  part  of  the  evidence  given  hy  me  before  the  Health 
of  Towns  Commission,  a  short  abstract  of  some  of  the  principal  results 
of  my  experiments  and  investigations  concerning  the  discharge  of  water 
in  pipes,  rivers,  and  sewers,  and  the  requisite  magnitude  of  artificial 
ivater-courses .  To  this  I  have  appended  three  very  easily  applied 
tables,  for  the  use  of  practical  men. 

I  am,-  Sir, 

H.  Hobhouse,  Esq.,  Your  most  obedient  servant, 

fyc.    $c.    fyc'  T.  Hawksley. 

1.  The  fundamental  proposition  from  which  all  inquiries  into  the 
circumstances  affecting  the  flow  of  water  must  proceed  is  simply  this, 
that  when  the  motion  is  uniform,  the  forces  and  the  resistances  are 
equal. 

Now,  the  resistance  which  water  experiences  in  moving  with  uniform 
velocity  along  a  uniform  channel  of  considerable  magnitude  arises  almost 
entirely  from  the  friction,  or  rather  impact,  of  the  particles  against  those 
portions  of  the  channel  with  which  they  come  in  contact,  and  the  effect 
of  that  resistance  must  necessarily  be  spread  over,  and  be  divided 
amongst,  the  whole  number  of  filaments  set  in  motion  by  the  operating 
force. 

In  a  cylindrical  pipe,  the  surface  of  contact  is  =  vdl  (where  it  — 
3*1416,  d  =s  the  diamete*  in  inches,  and  I  ==  the  length  in  inches) 

It  rf4 

and  the  corresponding  number  of  filaments  is  as        ,  consequently 

the  resistance  due  to  these  circumstances  is  as 

If"  4Z 
-rrd2  —  — 

The  resistance  arising  from  the  collision  of  the  particles  against  the 
sides  of  the  pipes  is  manifestly  as  the  square  of  the  velocity  (v ) ;  the 

4  lv* 

total  resistance  is  therefore  as  — — ,  and  putting  (a)  for  a  constant 

number  to  be  determined  by  experiment,  we  obtain  for  the  value  of  the 
resistance  (r) 

4  a  lv* 

r  =  —d— 

The  force  which  occasions  the  motion,  and  overcomes  the  resistance, 
is  familiarly  representable  by  a  perpendicular  column  or  head  of  water 
pressing  on  the  mouth  of  a  filled  pipe.  Call  this  head,  in  inches,  (Ji). 
When  the  column  is  not  in  motion  the  head  exerts  a  pressure  exactly 
proportionate  to  its  height j  but  when  the  water  begins  to  flow  a  certain 
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portion  of  this  pressure  is  removed.  The  pressure  thus  lost  is  in  the 
case  of  a  pipe  flowing  full  equal  to  ^g,  the  velocity  being  measured 
in  inches  per  second.  Consequently,  the  force  (/)  which  remains  to 
counterpoise  the  resistance  (r)  is  equal  to  h  -  — . 

Now  making,  according  to  our  fundamental  proposition,  /  =  r,  we 

obtain  ,  „ 

v*  4alv* 

^  ~  515~  ~~~d 
And,  by  experiment  on  large  pipes, 

a~  112000" 

Consequently,  v  =  fJ^llM,  an  equation  applicable  to  pipes  from 

—  +  d 
54 

which  any  one  of  the  four  variable  quantities  may  be  determined  when 

the  other 'three  are  given.  ■,    ,  ,     ^  i  , 

But  with  regard  to  sewers,  it  must  be  remarked  that  the  streams  by 
which  they  are°fed  should  be  made  to  flow  in  the  direction  of  the  esta- 
blished current,  with  a  velocity  at  least  equal  to  that  which  obtains  in 
the  sewers — the  equation  then  becomes 

4afo'_    4  lv* 
h~~     d    ~  112000  c? * 

'                     /28000  h  d 
and  hence  v  =  ^/  -  . 

Now  the  quantity  of  water  discharged  in  each  minute  in  cubic  feet  is 

60  x  -7854g?2 


1128 


v==q: 


60X-*J854d2  /28000Arf 
finally,  q  =  V   J  > 

=  4-564  ^/bE. 
But  it  is  very  convenient  to  consider  j  as  a  declivity.    Let,  therefore, 
the  declivity  be  1  in  «,  then  j  =  \  and  the  equation  becomes 


o/  =  4-564  1/-   •  • 
V  n 


(A); 


whence  d  —  (j^^  *  ..-(B); 

20  84  d>  ditt 

and      n  =   ; — 7     ....  t.W- 

9 

In  this  form  the  equation  contains  only  three  variable  quantities,  the 
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useful  results  are  therefore  capable  of  being  exhibited  in  a  tabular  state- 
ment for  practical  application  (see  Table  No.  1),  and  they  are  most 
easily  obtained  from  the  equivalent  logarithmic  form  of  the  equation  (A) 

,            5  log.  d— log.  n  .      *  ' 
log.  q  =  s_+  .6594i 

2.  It  is  essentially  necessary  to  know  not  only  the  quantity  of  water 
which  can  be  discharged,  but  also  the  area  from  which  that  quantity  of 
water  will  be  derived. 

During  a  violent  thunder  storm  which  recently  occurred  in  Notting- 
ham, and  which  in  consequence  of  the  inadequacy  of  the  sewers  inun- 
dated the  lower  parts  of  the  town,  &ths  of  an  inch  of  rain  were  observed  to 
fall  in  something  less  than  half  an  hour,  and  this  depth,  about  two  inches 
per  hour,  very  nearly  corresponds  with  the  maximum  fall  observed  by 
Mr.  Roe  in  London.  The  hourly  fall  upon  one  acre  of  ground  is  therefore 
4840  x  9  x  2 

 —  =  1260  cubic  feet,  which  is  very  nearly  equivalent  to 

120  cubic  feet  per  minute. 

In  town  districts,  which  are  roofed  and  paved,  about  -fths  of  the  rain 
will,  after  the  first  few  minutes,  run  off  the  surface  as  fast  as  it  falls. 
The  sewers  must  therefore  be  provided  of  a  magnitude  sufficient  to  dis- 
charge in  each  minute  a  number  of  cubic  feet  of  water,  equal  to  100 
multiplied  by  the  number  of  acres  in  the  natural  urban  area  of  drainage. 

It  sometimes  happens  that  the  natural  area  is  partly  urban  and  partly 
rural.  In  the  rural  district  the  land  is  generally  under  cultivation,  and 
consequently  the  water  is  partly  absorbed,  and  is  likewise  partly  detained 
in  cavities.  Moreover  its  passage  to  the  sewers  is  always  more  or  less 
delayed,  according  to  the  nature  of  the  soil  and  the  inclination  of  the 
ground ;  and  it  may  further  be  observed,  that  very  violent  rains  are 
rarely  in  this  climate  of  long  duration.  With  respect  to  the  rural  por- 
tion of  the  district,  it  will  therefore  generally  be  sufficient  to  assume, 
where  the  country  is  hilly,  a  flow  to  the  sewers  in  one  minute  of  about 
50  cubic  feet  per  acre,  and  where  the  country  is  slightly  inclined  a  flow 
of  about  25  cubic  feet  per  acre. 

3.  With  the  above  values  of  (q)  we  are  enabled  to  determine  the  mag- 
nitude of  any  cylindrical  or  nearly  cylindrical  sewer;  but  as  it  fre- 
quently happens  that  the  stream  has  to  be  conveyed,  especially  in  out- 
falls, through  channels  of  very  dissimilar  figures,  some  of  which  may  be 
closed  and  others  open,  the  subject  will  not  be  practically  complete 
unless  we  obtain  an  equation  of  general  applicability. 

Reasoning  as  before,  the  resistance  of  a  channel  of  irregular  form  is 
manifestly  directly  as  the  extent  of  the  rubbing  surface,  directly  as  the 
square  of  the  velocity,  and  inversely  as  the  area  of  the  transverse  section. 

Let  (m)  represent  the  girt  of  so  much  of  the  margin  of  the  section  as 
is  in  contact  with  the  stream,  and  let  (s)  represent  the  transverse  area 
of  the  stream.    Then  when  the  velocity  is  uniform, 

7       ,  s  m 
h—a  lv*  —  ; 

s 


And  since  a  — 


112000 
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I  v*  m 
= 112000  s 


_  /112000AS 

Whence  " 


I  m 

.     ,    h  ■        •   t    ,    1  , 
And  again  substituting  for  y  its  equivalent  — 

c  /112000  s  _  oo4.  /  *      ...  (D). 

we  obtain  finally  v  =  .  / .   -  ^\/  — - 

V       m  n  m  11 

But  the  quantity  of  water  (?)  discharged  in  each  minute  is  in  cubic 
60s 

feet  =  TT28'"   

•  a-^J-  /I12000j  =  11.6  /  J_ 
"  8  -  1728  V  ~n  V  mn 

135  s» 
And  *  =  ~n7f- 

These  equations  contain  four  variable  qualities,  and  consequently  the 
results  do  not  admit  of  arrangement  in  a  single.  Table. 
We  may  however  assume  in  the  equation  (D)  that 

m  :  s    :  :    1  :  P 

or   s  =  P- 

m 

Consequently  v  =       334  •  •  •  (E)' 

  (F). 


n  v 


P 


n 


112000 
112000 p  >   .  ^ 


equations  which  admit  of  tabulation  on  one  form  ;  see  Table  No.  2. 

4  The  Table  No.  1  resolves,  by  a  single  inspection,  all  questions 
which  are  likely  to  arise  respecting  the  proper  magnitude  of  town  sewers 
of  a  cylindrical  shape,  but  this  shape  is  not  the  most  proper  for  ordinary 
sewers.  During  dry  weather  the  stream  through  the  sewer  consists,  in 
general  of  no  more  than  the  waste  water  of  houses,  though  sometimes 
to  this 'may  be  added  the  injection  water  of  engines  and  the  drainage 
from  manufactories.  Commonly,  however,  the  stream  is  so  much  spread 
in  a  sewer  of  the  cylindrical  shape,  that  it  moves  along  very  sluggishly, 
and  consequently  deposits  in  its  course  most  of  the  filth  and  detritus 
which  have  been  brought  in  from  the  minor  drams  and  gully-holes  A 
stratum  of  solid  matter,  therefore,  speedily  forms  at  the  bottom  of  the 
sewer,  which  stratum  is  continually  increasing  and  continually  indurating, 
till  at  length  the  sewer  becomes  so  much  obstructed  as  either  to  be  no 
longer  capable  of  passing  the  produce  of  ordinary  rains,  or  otherwise  of 
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receiving  the  water  from  the  domestic  drains.  The  sewer  has  then  to 
be  broken  open  for  the  performance  of  a  noisome,  expensive,  and  un- 
healthy operation  of  manual  cleansing,  only  to  be  again  from  time  to 
time  repeated.  Now  our  equations  show  that  velocity  is  gained  as  the 
stream  is  made  to  assume  a  more  compact  section,  for  the  velocity  is 

always  as  \j  _£_  and  we  know  also  that  the  ability  to  scour  increases 
m, 

in  a  much  higher  ratio,  namely,  as  the  square  of  the  velocity ;  it  is  there- 
fore of  much  consequence  to  add  even  a  trifle  to  the  velocity  when  the 
discharge  is  small,  by  adopting  for  our  sewer  a  section  of  such  figure 
that,  while  it  shall  not  seriously  depart  from  the  strong  and  otherwise 
advantageous  form  of  the  circle,  shall  at  the  same  time  considerably 
diminish  the  denominator  m  when  the  stream  'is  diminutive.  It  is  also 
desirable  that  the  sewers  thus  formed  should  be  comparable  with  each 
other,  be  of  easy  construction,  easily  calculated,  and  easily  repaired. 
The  egg-shaped  oval,  of  which  examples  are  annexed,  is  on  these 
accounts  to  be  commended. 

The  area  of  this  oval  is 

\2  8  4  2  J 

or,  its  area  is  very  nearly  equal  to  the  square  of  its  horizontal  diameter. 
And  its  internal  periphery  is 

3-1416  (d-  +  +  '293X2<A 

^2        8  4  J 

or  its  internal  periphery  is  3" 6  times  its  horizontal  diameter. 

t,  s       -996  d*  d 

Moreover  —  =   ,  =   

m         3*6rf  3-6 


v  a  \/ . 


But  in  a  circular  sewer  —  =  - 
m  4 


» .  since  v  a  the  velocity  in  an  oval  sewer  is  to  the  velocity  in 

m 

a  circular  sewer  as  ^  ;  ^  :  :  20  :  19,  and  the' cleansing  effect  as 
<  1-9  2 

10  :  9. 

When  the  two  descriptions  of  sewers  are  of  the  same  diameter,  the 
area  of  the  oval  sewer  is  to  the  area  of  the  circular  sewer  as  996  to  785 
=  1*27  to  1  ;  .'.  when  the  areas  are  equal  the  diameters  will  be  as 
8  to  9  nearly.  And  hence  we  have  these  convenient  rules  for  deter- 
mining the  magnitude  and  power  of  oval  sewers. 

1.  Find  in  the  Table  the  diameter  of  the  circular  seioer  capable  of 
affording  the  requisite  amount  of  drainage.  Deduct  its  ninth  part. 
The  remainder  is  the  horizontal  diameter  of  the  equivalent  oral  seioer 
which  is  to  be  constructed  in  the  manner  shown  by  the  lines  on  the  figure. 

2.  Add  one-eighth  to  the  diameter  of  an  oval  sewer.  The  sum  is 
the  diameter  of'  the  equivalent  circular  sewer,  the  discharge,  declivity, 
and  drainage  area  of  which  may  be  found  in  the  Table. 
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8-feet  circle,  with  its  equivalent  ovnl  sewer,  supposed  to  lie 
formed  iu  liim  ground. 


The  dotted  lines>how  the  circle  on  which  the  ovals  are  founded. 

VOL.  II. 
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Table  No.  2. — Applicable  to  Sewers,  Riveus,  Pipes,  and  Water-courses  of  any  Figure, 
Regular  or  Irregular,  exhibiting  the  Duclivities  and  Velocities  (in  inches  per  second) 


corresponding  to  various  values  of  p  (  =  —  in  the  equation  v  =  334 


v  n  j 


Rate  of 
Inclination 


Values  of  p  —  —  ,  s  and  m  being:  taken  in  inches. 

m 


or  Declivity, 
(1  in  n.) 

1 

2 

4 

8 

16 

32 

64 

128 

256 

512 

1  in  9   .  . 

111 

157 

222 

315 

445 

630 

890 

12G0 

1781 

2519 

1  in  16.  . 

83 

118 

167 

236 

334 

472 

669 

945 

1338 

1889 

1  ia  25. 

66 

94 

133 

189 

267 

378 

535 

756 

1069 

1511 

1  in  36 . 

55 

78 

111 

157 

222 

315 

445 

630 

891 

1260 

1  in  49.  . 

47 

67 

95 

135 

190 

270 

381 

540 

7G3 

1080 

1  in  64.  . 

41 

59 

83 

118 

167 

236 

334 

472 

668 

945 

Iin81.  . 

37 

52 

74 

105 

148 

210 

297 

420 

594 

S40 

1  in  100  . 

33 

47 

66 

94 

133 

189 

267 

378 

534 

756 

1  in  144  . 

27 

39 

55 

78 

111 

157 

222 

315 

445 

630 

1  in  225  . 

22 

31 

44 

63 

89 

126 

178 

252 

356 

504 

i  in  6 --i  . 

18 

26 

37 

52 

74 

105 

1  in 

140 

01 1\ 
J.  HI 

Zt>7 

Ann 
420 

1  in  441  . 

15 

22 

31 

45 

63 

90 

127 

180 

254 

360 

1  in  576  . 

13 

19 

27 

39 

55 

78 

111 

157 

223 

315 

1  in  729  . 

12 

17 

24 

35 

49 

70 

99 

140 

198 

280 

1  in  900  . 

11 

15 

22 

31 

44 

63 

89 

126 

178 

252 

1  in  1600  . 

8-0 

11 

16 

23 

33 

47 

66 

95 

133 

189 

1  in  2500  . 

6-5 

9 

13 

19 

26 

38 

53 

76 

107 

151 

1  in  3600  . 

5-5 

7-5 

11 

15 

22 

31 

44 

63 

89 

126 

1  in  4900  . 

4-7 

6-5 

9-5 

13 

19 

27 

38 

54 

76 

108 

1  in  6400  . 

4-0 

5-5 

8-0 

11 

16 

23 

33 

47 

67 

94 

1  in  8100  . 

3-5 

5- 

7-0 

10 

14 

21 

29 

42 

59 

84 

1  in  10,000 

3-2 

13 

19 

.26 

38 

53 

76 

4-5 

6-5 

9-5 
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Example  1.  What  is  the  necessary  diameter  of  an  oval  sewer  to  drain 
a  town  district  of  50  acres,  the  attainable  declivity  being  1  in  50  ? 
Answer.  The  Table  gives  the  diameter  of  a  circular  sewer  =  3b 

36 

inches.    The  horizontal  diameter  of  the  oval  sewer  is  therefore  36  - 
=  32  inches. 

Example  2.  What  area  will  an  oval  sewer  of  92  inches  diameter 
effectually  drain,  the  fall  being  only  1  in  100  ? 

Answer.  96  +  —  =  108  inches  is  the  diameter  of  the  equivalent 

8 

circular  sewer,  which  sewer  it  appears  by  the  Table  would,  under  the  worst 
circumstances,  drain  553  acres  of  town  area,  830  acres  of  precipitous 
rural  area,  or  1106  acres  of  a  moderately  inclined  rural  district. 

5  The  Table  No.  2  is  capable  of  very  extensive  application,  since  by 
its  use  we  may  determine  the  magnitude  and  declivity  of  a  sewer,  pipe, 
river,  canal,  or  other  water-course  to  effect  a  certain  performance ;  we 
may  determine  the  velocity  of  a  stream  and  the  stability  of  its  bed ;  we 
mav  assign  the  contraction  to  be  given  to  a  harbour  to  enable  the  current 
to  accomplish  the  requisite  amount  of  scour  ;  we  may  assign  the  pro- 
portions of  the  drains  in  fen  levels  :  we  may  conduct  water  by  gravitation 
alon<r  conduits  or  aqueducts  for  the  supply  of  towns,  and  do  all  these 
and  many  other  things  of  equal  importance,  without  guessing  at  results 
and  without  wasting  the  capital  of  the  proprietor  ;  with  proper  modifi- 
cations it  is  also  applicable  to  the  various  cases  of  land  and  agricultural 
drainage.* 

Example  1.  Mr.  Watt  measured  a  canal  18  feet  wide  at  the  surface, 
1  feet  wide  at  the  bottom,  and  4  feet  deep ;  the  declivity  was  1  in 
16000,  the  mean  velocity  -  14  inches  nearly. 

In  this  example  —  —  p  =  29,  which  is  not  to  be  found  in  the  table, 
r  m 

neither  is  the  declivity  1  in  16000,  but  p  =  32  and  1  in  8100  are  both 
to  be  found ;  in  the  column  headed  32  we  find  opposite  1  in  8100  a 
velocity  =  21,  and  32  —  29  =  3  is  i  of  the  difference  between  32  and 

16    •    21  ~~  14  =1-4  has  to  be  deducted  from  21,  leaving  19 '6  for 

19-6 

the  velocity  corresponding  to  a  fall  of  1  in 8100,  and  ^gYoO~x2  ~~  14 
inches,  the  velocity  corresponding  to  a  fall  of  1  in  16000,  as  was  found 
by  actual  experiment.   Calculating  from  the  formula  (v  =  334  \/ 

the  result  is  14 '2  inches. 

Example  2.  Monsieur  Couplet  experimented  on  the  discharge  of  a 
large  pipe  at  Versailles,  the  diameter  was  19 '2  inches,  the  virtual 
descent  1  in  300,  the  velocity  =  42  inches  nearly. 


*  In  all  important  cases  not  included  in  the  Table,  the  calculations  should  be 
made  immediately  from  the  formula). 
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s  s 
Here  —  =  4  8.  Looking  along  the  line  1  in  324,  we  have  under —  =  4, 

m  r ,  ..  m  ^ 

a  result  =  37  inches.    Add  XV  of  31  for  the  difference  between  —  =  4 

m 

and  —  =  8.    This  gives  v  —  40*7,  add  ^th  =1-6  for  the  differ- 
m 

ence  of  the  declivity,  and  the  result  is  42*3  inches.  By  the  formula 
v  =  41  *  8  inches. 

Example  3.  The  Italian  river  Rheno  is  stated  to  be  189  feet  wide 
and  9  feet  deep,  and  it  has  a  declivity  of  1  in  4200,  what  is  the 
velocity  ? 

In  this  instance  s  =  189  x  9  x  12!, 

and  (probably)  m  ==  200  x  12, 

s  . 
.'.  —  =  p  =  100  nearly. 

m 

And  averaging  as  before  v  =  51  inches  nearly,  which  is  a  few  inches 
greater  than  the  recorded  velocity,  as  in  fact  it  ought  to  be,  from  the 
defective  character  of  the  experiment,  in  which  the  stated  velocity  (44 
inches)  was  derived  from  the  time  (12  hours)  occupied  by  the  passage 
of  a  fresh  through  a  distance  of  30  miles. 

The  velocity  of  the  important  river,  the  Po  Grande,  was  found  to  be 
55  inches;  from  an  assumed  value  of/?,  which  is  almost  certainly  too 
great,  we  determine  the  velocity  =  60  inches,  quite  sufficiently  near  for 
practical  purposes. 

6.  When  the  discharge  and  the  declivity  are  alone  given,  as 
most  commonly  happens  in  practice,  it  is  difficult  to  determine 
the  dimensions  of  an  irregular  water-course.  The  best  mode  of 
proceeding  is,  first  to  ascertain,  from  Table  No.  1,  the  area  of  the 
circular  sewer,  which  would  perform  the  required  work.  Then 
assume  the  intended  water-course  to  have  a  nearly  rectangular 


margin.    We  know  that  the  velocity  is  proportionate  to 
s  /d 

circular  sewer  —  =  \/  "4,  and  in  the  rectangular  open  water-course 

—  =  a  /    &  S       jn  which  l  is  the  breadth  and  S  the  depth. 
m       v    b  +  2§ 

The  area  must  obviously  be  increased  as  the  velocity  is  diminished 

by  increasing  the  quantity  \/ — ,  and  it  must  diminish  as  \J ^-  in- 


creases, for  otherwise  the  discharges  would  not  be  equal.  Therefore, 
with  respect  to  the  new  area, 


bl  -  *7854  cZ2 

A. 

b  +  2S 
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Now  assume  that  the  hreadth  of  the  water-course  shall  be  to  its  depth 

as  k  r  1 5  , 

'  .\  b  :  S  :  :  h  :  1. 

Whence  b  =  k$; 


And,  consequently, 

5  /  k  +  r> 
The  depth  8  ==  •  7  ^  A/ 


=  -16S5 


2 

A3 

5   


The  breadth  £  =  /eS  =  'I^V  — ^ 

Example.  It  is  required  to  determine  the  size  of  a  large  open  water- 
course, with  nearly  upright  sides,  the  area  to  be  drained  containing 
about  2000  acres  of  land ;  namely,  300  acres  of  town  area,  800  acres 
of  flat  rural  district,  and  900  acres  of  hilly  country,  the  declivity  of 
the  water-course  being  1  in  100. 

These  areas  are  equivalent  to 

Town  area  =  300  acres. 

800  -  onn 

Rural  district  .     .     .  •     •        —  zw  » 

Hill  country     .     .     .    -y    ...  —  4du  » 

Tabular  Total    .     .  =  930  „ 

By  inspection  of  the  Table  No.  1,  I  determine  the  diameter  of  a  circu- 
lar sewer,  capable  of  effecting  this  service,  to  be  120  inches,  =  10  feet. 
I  am  prevented  by  local  difficulties  from  making  a  deep  cutting,  and  I 
am  therefore  induced  to  assume  that  the  breadth  shall  be  10  times  the 
width  .*.  k  =  10,  the  equation  therefore  becomes 

=  the  depth  required. 
And  6  =  A  o  =  3  x  10  =  30  feet  =  the  width  required. 
With  these  dimensions  I  construct  a  rectangle  as  follows :— 
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And  upon  that  rectangle  arrange  the  outline  of  the  water-course,  so 

that  without  disturbing  the  value  of  \/  — ,  I  may  nevertheless  ob- 

tain  strength  of  form,  economy  of  construction,  and  poiocr  to  scour  when 
the  loater  is  low. 

7.  It  now  only  remains  shortly  to  notice  the  rules  to  be  observed  in 
proportioning  the,  thickness  of  street  sewers.  In  firm  ground  the  prin- 
cipal pressure  arises  from  the  weight  of  the  incumbent  earth,  and  in  even 
semifluid  ground  this  perpendicular  pressure  cannot  be  exceeded  by  the 
pressure  on  any  other  part  of  the  -sewer,  for  if  it  were  the  sewer  would 
be  displaced  and  actually  floated  up  to  the  surface.  Now  a  brick  of  fair 
average  quality  will  support  without  crushing  a  column  of  soil  at  least 
600  or  700  feet  high.  It  is  also  known  that  good  hydraulic  mortar, 
especially  if  mixed  with  about  £th  of  Roman  cement  and  a  sufficient 
quantity  of  sharp  river  sand,  will  be  equally  strong.  The  practice  of  a 
long  period  of  years  has  decided  that  a  permanent  strain  upon  brick- 
work ought  not  to  exceed  about  ±th  of  the  crushing  force.  Let  (<) 
be  the  thickness  of  the  work,  (r)  the  radius  of  curvature,  and  D  the 
depth  above  the  crown  at  which  the  sewer  is  to  be  constructed,  we  then 

obtam  160  1  —  D,  and  from'this  equation  we  have  formed  the  following 
r  +  i 

Table:—   


Table  No  3  —Showing  the  Maximum  Depth  at  which  it  is  safe  to  Construct  Sewers, 
with  the  undermentioned  Radii  of  Curvature  and  thicknesses  of  Brick-work. 


Radius  of 

i  Brick. 

1  Brick. 

It  Brick.  , 

2  Bricks. 

21  Bricks. 

Curvature. 

'  Feet. 

1 

44 

2 

25 

3 

18 

32 

4 

25 

r> 

6 
7 

22 

18 

25 

15 

22 

S 

•  « 

14 

20 

25 

9 

12 

18 

23 

16 

21 

i  10 

15 

19 

23 

1  Jl 
11 

•  • 

 „, 

•  • 

•  • 

14 

18 

22 

If  the  earth  be  firm  and  sound,  the  thickness  of  the  sides  o  an  ova 
sewer  neS  not  be  greater  than  that  of  the  crown.    If  the  earth  be  soft 
sewer  neat  no*  ue  u  one-half  thicker  than  the  crown;  and  if 

Se^hbeB^XS  to  become  so,  or  be  quick-sand  or  soft 
^S^Wor  instance,  as  h.  bejm  met         in  severa  railway 

thCy  SStl.  A  circular  sewer  of  8  feet  diameter  has  to  be  mader, 
a  depth  of  20  Feet,  what  must  be  its  least  thickness t 


On  the  Size  dnd  Construction  of  Sewers.  265 

Tfible,  opposite  the  radius  4  feet,  is  placed  the  nearest  depth  = 

25  feet,  over  which  is  the  thickness  =  1  brick. 
Example  2.  What  is  the  thickness  of  the  equivalent  oval  sewer,  the 

soil  being  wet  and  nearly  semifluid  ?— Answer.  The  diameter  of 

the  equivalent  oval  sewer  is  only  1  feet.    The  radius  of  the 

crown  is  therefore  3j  feet,  and  the  radius  of  the  sides  1  feet. 

From  the  Table,  I  find  the  thickness  of  the  crown  =  1  brick, 

and  the  thickness  of  the  sides  =  brick. 
In  sound  earth  (which  presses  perpendicularly),  the  top  of  the  sewer 
ouo-ht,  instead  of  being  a  semicircle,  to  be  an  arch  of  equilibrium.  It  is, 
ho\vever,  but  little  necessary  to  attend  to  this  correction,  inasmuch  as  the 
friction  and  cohesiveness  of  the  incumbent  earth  are  always  sufficient  to 
prevent  the  haunches  from  being  forced  up  by  the  pressure  on  the 
crown. 

The  strengths  given  by  the  Table  suppose  an  amount  ot  attention  to 
the  "backing  and  filling"  which  there  is  too  much  reason  to  fear  this 
description  of  work  seldom  receives.    The  quality  of  the  mortar  is  also 
frequently  neglected,  as  well  as  the  joining-up  of  one  length  of  work  to 
another.    It  is,  therefore,  by  no  means  surprising  that  many  sewers  have 
failed,  and  that  it  has,  in  consequence,  become  almost  a  custom  to 
employ  a  strength,  and  incur  an  expense,  far  beyond  those  which  are 
absolutely  necessary.    The  result  of  the  existing  deficiency  of  principle 
in  design,  and  neglect  of  attention  in  execution,  has  led  to  endeavours  to 
diminish  the  cost  by  diminishing  the  extent  and  magnitude  of  the  work. 
Hence  nearly  all  our  sewers,  and  especially  those  more  important  adits 
which  receive  and  discharge  the  waters  of  extensive  and  populous  cities, 
are,  almost  without  exception,  too  small  for  their  intended  purposes. 
They  act  well  enough,  it  is  true,  on  ordinary  occasions  ;  but,  upon  occa- 
sion of  those  immense  falls  of  rain  with  which  we  are  visited  every  two 
or  three  years,  they  almost  invariably  become  gorged,  and  hence  fearfully 
inundate  the  lower  neighbourhoods.    The  Romans,  possessing  little  or 
none  of  our  scientific  knowledge,  nevertheless  understood  the  uses  and 
value  of  sewers  much  better  than  we  do.    Rome  was  effectually  con- 
toured, and  every  hill  possessed  its  separate  cloaca,  of  great  size,  into 
which  the  minor  drains  separately  entered,  and  these  principal  cloacce 
again  discharged  their  accumulated  contents  into  the  "  cloaca  maxima,' 
a  sunk  sewer,  of  not  less  than  15  paces  in  diameter.    Such  also  was  the 
importance  which  the  Romans  attached  to  the  subject  of  drainage,  that 
they  even  enacted  a  general  law,  entitled  the  "  Servitus  cloacfe,"  under 
which  sewers  could  be  taken  through  private  property,  whenever  needful 
for  the  public  benefit.    With  the  moderns,  however,  immediate  pecu- 
niary economy  is  everything ;  money  is  habitually  considered  and  valued 
per  se,  without  reference  to  its  utility  in  procuring  health,  education,  or 
comfort,  and  hence  ill-contrived,  badly-executed,  and  scarcely-remediable 
works  are  continually  forced  upon  the  country,  in  defiance  of  a  multiplied 
experience  of  their  ultimate  insufficiency,  in  order  that  some  present 
outlay,  or,  perhaps,  a  trifling  amount  of  salary  may  be  avoided. 

One  of  the  most  singular  instances  of  this  prevalent  folly  is  now  in  ex- 
istence at  Nottingham.  Some  years  ago  the  authorities  found  it  needful 
to  inclose  an  open  brook-course,  into  which  the  drainage  of  about  150 
acres  of  town  area,  and  probably  600  acres,  of  a  somewhat  precipitous 
rural  district  ran.    The  diameter  of  the  sewer,  which  is  circular,  was, 
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from  motives  of  economy,  restricted  to  about  4  feet;  now,  from  our 
Tables,  it  appears  that  the  proper  diameter  of  an  oval  sewer,  on  a 
declivity  of  1  in  80,  is,  for  effecting  this  extent  of  drainage,  somewhere 
about  8  feet.  The  consequence  of  this  deficiency  of  magnitude  is  exactly 
what  might  have  been  anticipated.  The  sewer,  incapable  of  conveying 
its  burden,  discharges  its  water  with  great  violence  through  the  gully- 
holes,  and  thereby  inundates  the  houses  in  its  course,  occasioning  not 
only  damage  to  property,  but  also  alarm,  discomfort,  and  serious  loss  of 
health  to  the  inhabitants.  As  the  same  authorities  have  also  suffered 
this  sewer  to  be  built  upon  by  the  adjacent  house-owners,  so  that  its 
effectual  improvement  under  any  existing  powers  is  wholly  impossible, 
there  is  probably  no  case  on  record  which  more  clearly  demonstrates  the 
impropriety  of  entrusting  scientific  management  in  the  hands  of  an  in- 
competent, irresponsible,  and  impermanent  local  administration,  than  the 
one  to  which  the  attention  of  the  Commission  is  now  solicited. 


T.  H. 


